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IMPORTANT ANNOUNCEMENT 


The Birmingham Section of the 1935 British Industries Fair, to be known 
as the Engineering and Hardware Section, will be held from May 2oth 
to May 31st inclusive. The exhibits will be grouped by trades so that 
the Buyers can, with the greatest ease, readily make comparisons with 
competing commodities. 

The lay-out of exhibits, in the various Groups, will be on the most modern 
lines and the open and semi-open types of stands will be in evidence on all 
the main gangways. Additional outdoor space has been brought into use to 
meet the increasing demands for outdoor exhibits in view of the change of date. 


TRAVEL FACILITIES: Special travel facilities are granted by U.K. and European 
Railways to visitors to the B.I.F. 


BRITISH 
INDUSTRIES 


FAIR | 
ENGINEERING sano HARDWARE 
SECTION ‘BIRMINGHAM (may 21031 


Particulars and invitation cards on request from the Department of Overseas Trade, 35 Oid Queen Street, London, S.W.1, or from the 
Chamber of Commerce, 95 New Street, Birmingham 2. 
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NOTE: All other Sections of the Fair are held in London in February each year. 
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A Seven-Day Journal 


The British Motor Industry. 


ACCORDING to an official statement made by the 
Society of Motor Manufacturers and Traders, Ltd., 
1934 may be looked upon as a most successful year 
for the British motor industry. During the twelve 
months up to September 30th, there was a substantial 
increase month by month in the production of both 
private and commercial vehicles; 256,866 private 
motor cars were manufactured, as against 220,779 
in the previous twelve months, and 85,633 commercial 
vehicles as against 65,508. Although the export trade 
figures increased throughout the year, manufacturers 
were far from satisfied, and much remained to be done. 
In the past twelve months 45,253 private cars were 
exported as against 41,359 in the preceding twelve 
months, and 12,260 commercial vehicles as against 
9877, representing an increase of over £1,000,000 in 
value. The increase took place chiefly in exports 
to New Zealand and Australia, where the popularity 
of British vehicles of all kinds steadily gained 
ground. The reduction in taxation on January Ist 
this year was intended to encourage the export trade 
by increasing the demand at home for bigger cars and 
thus reducing the purchasing price, and it is stated 
that the reduction had already stimulated the industry 
to provide larger engines, and larger cars were being 
purchased in greater numbers than ever before. As 
a result, there is a growing demand from overseas. 
The Society has established offices in Australia, New 
Zealand, and South Africa, and it is shortly to be 
represented in India, Burma, and Ceylon. Corre- 
spondents in the Dutch East Indies, Egypt, and 
Canada have also been appointed. During the last 
twelve months the import of foreign motor vehicles 
into this country increased from 4226 to 9726, repre- 
senting £798,000 and 4-4 per cent. of the registrations 
during 1934. 


Waterloo Station. 

WITH a view to increasing the capacity of Waterloo 
Station and simplifying the working of trains, the 
Southern Railway Company has decided to construct 
a ‘‘fly-over’’ near’ Durnsford-road, Wimbledon, 
which will enable a transposition of lines to be made 
between Wimbledon and Waterloo. When com- 
pleted, the down local line will remain as at present, 
while the present down through line will become the 
up local line; the up through line will become the 
down through line ; and the up local line will become 
the up through line. With such an arrangement, the 
trains from Kingston and Hampton Court will be 
taken from the present up lines over to the present 
down side, and access will be thus given to their 


respective platforms at Waterloo, thereby avoiding | 
| Martin, its deputy chairman, had been elected the 


the present crossovers and releasing the main track 
for the occupation of the main line and other trains. 
In addition to constructing the “ fly-over” above 
referred to, the track and cross-overs between 
Waterloo and Vauxhall are to be reversed, as also are 
the Vauxhall Station platforms. Three-aspect colour 
light signalling between Waterloo and Hampton 
Court Junction is to be adopted. This, it is expected, 
will allow trains to be worked at 2 to 2} minute 
intervals instead of the 4-minutes margin at present in 
use on this section. We believe that the Southern 
Railway Company decided upon this scheme in June 
last, but it needed the sanction of the Joint Railway 
Committee of the four principal railway companies 
and the London Passenger Transport Board. 


Profit-Sharing in Co-operative Societies. 


DETAILS issued last week by the Co-operative Pro- 
ductive Federation give the results of profit-sharing 
for the year 1933 for the federated societies. The 
forty-three societies in the aggregate employed more 
workpeople than in the preceding year, although the 
sales and the surplus showed decreases. Of the five 
societies in the metal-working and miscellaneous 
industries group, all, with one exception, have an 
engineering interest. The largest of the four remain 
ing societies is the Walsall Locks and Cart Gear, Ltd. 
At the end of 1933 it had 316 members and a capital 
of £22,675 ; there were 325 employees, the wages bill 
being £32,223. During the year the sales totalled 
£68,158, giving a net surplus of £3275. In 1932 the 
comparative figures were :—Sales, £61,476 ; surplus 
£852 ; and in 1931, sales £62,629, and a deficit of £23. 
The bulk of the 1933 surplus was distributed among 
the employees, who received a total of £2538; £96 
went to capital, and grants amounting to £170 were 
made to educational and charitable funds. The 
Chesham B 1ilders, Ltd., with a membership of 49 and 
a capital of £909, had 26 employees, whose wages 
amounted to £4032 for the year. The turnover came 
to £5763, giving a net surplus of £193. Capital 
received an extra dividend of 2} per cent., labour’s 
share being ls. in the pound on wages, totalling 
respectively £21 and £142. The Leicester Carriage 
Builders, Ltd., with a capital of £5997 and 22 em- 
ployees, had a wages bill of £3083. Its sales totalled 
£8141, resulting in a net surplus of £36; in 1932 
there was a deficit of £413. The remaining society, 
the Alcester Needlemakers, Ltd., is the only one in 
this section to report a deficit. With a membership 





| 





of 140 and a capital of £3306, its 11 employees 
received £1357 during the year in wages; business 
amounted to £12,322, the net deficit amounting to 
£71. Neither of the two societies last named made 
any allocation. Taken as a whole, the forty-three 
societies had a membership of 15,801 and a loan and 
share capital of £1,418,801 ; a total of £787,156 was 
paid as wages to 7697 workpeople, and sales amounted 
to nearly £2} millions. Of the net surplus of £98,261, 
capital received £5378, labour £29,620, and cus- 
tomers £46,926, grants accounting for £4105. The 
details here given, in conjunction with those printed 
in a Journal note in our issue of June 22nd last, 
complete our survey of the official returns of profit- 
sharing for the year 1933. 


New Shipbuilding Orders. 


FURTHER particulars are now available concerning 
the order, first reported at the beginning of the year, 
for a high-speed passenger liner for the inter-Colonial 
trade between New Zealand and Australia, which 
was placed with Vickers Armstrongs, Ltd., by the 
Union Steam Ship Company of New Zealand, Ltd. 
The new liner is to have a length of about 520ft., 
with a beam of 73ft., and accommodation for 400 
first-class, 100 tourist, and 30 third-class passengers 
is to be provided. The propelling machinery will 
consist of a twin-screw arrangement of single-reduc- 
tion geared turbines, taking steam from high-pressure, 
oil-fired, water-tube boilers. The ship is to be ready 
in about eighteen months, and she will be both built 
and engined at Barrow. Vickers Armstrongs, Ltd., 
have also received from the Esthonian Government 
an order for two small submarines for Baltic service. 
Work is shortly to be begun at Barrow on converting 
the passenger accommodation of the Orient liners 
“* Orontes ” and ‘‘ Orford” so as to provide tourist- 
class accommodation. Other orders placed during 
the past week include one placed by Sir Arthur 
Sutherland with Swan Hunter and Wigham Richard- 
son, Ltd., for a vessel of 1000 tons deadweight carry- 
ing capacity, to be built at the firm’s Neptune Yard. 
On the Clyde the Blythswood Shipbuilding Company, 
Ltd., of Scotstoun, has received orders from the 


| Furness-Red Cross Line for the construction of 
|two passenger 


liners for its services between 
St. Johns, Newfoundland, and New York. The 
Furness-Red Cross Line ships will each have a 
length of 320ft. and a beam of 45ft., and will be 
designed to carry 120 first and second-class passengers. 
The latest cargo-handling gear will be installed, and 
the vessels will be fitted out with insulated spaces 
for the carriage of fruit and meat. The propelling 
machinery will consist of triple-expansion engines 
taking steam from oil-fired boilers. 


New Chairman of the Southern Railway. 


THe Southern Railway Company officially 
announced last week that Mr. Robert M. Holland- 


chairman of the company in the place of Lord 
Wakehurst of Ardingly, who has resigned the chair- 
manship, but will continue as a director. Mr. Eric 
Gore-Brown succeeds Mr. Holland-Martin as the 
deputy chairman of the company. Mr. Holland- 
Martin joined the board of the former London and 
South-Western Railway Company in December, 
1910, and he became deputy chairman of the Southern 
Railway in May, 1932. He was honorary secretary 
to the Committee of London Clearing Bankers 
from July, 1905, until last month, when he resigned 
owing to the pressure of other duties. He was largely 
responsible for the co-operation which now exists, 
not only between the banks, but also between the 


| banks and the discount market, the Stock Exchange 


and Government Departments. He is deputy chair- 


| man of the general board and chairman of the London 


Local Board of Martins Bank, a director of the 
Alliance Assurance Company, Gas Light and Coke 
Company, and other important concerns, and a 
member of the Council of Foreign Bondholders. Mr. 
Gore-Brown, who serves on the Finance and Rating, 
Stores, Locomotive and Electrical, and Benevolent 
Fund Committees of the directors of the Southern 
Railway, is a managing partner of Glyn Mills and 
Co., the well-known railway bankers. 


Progress at Corby Steel Works. 


On Monday, January 7th, we received an official 
statement concerning the progress made at the new 
Corby steel works and tube-making plant of Stewarts 
and Lloyds, Ltd. Shortly before the end of the year 
on Thursday, December 27th, the first heat of steel 
was made in the basic Bessemer department. Molten 
metal direct from the No. 1 blast-furnace was poured 
into the first of the three converters, and a high- 
grade tube steel was produced. This first tuning-in 
of the new plant will, we learn, be followed later by 
its commercial operation, which stage should be 
reached during the next few months. It is expected, 
we understand, that the tube-making plant will be 
ready for complete operation in May or June. Ina 
Journal note of May 18th we described the lighting up 
of No. 1 blast-furnace, which has since been followed 
by that of Nos. 2 and 3 units, and by the starting of the 
excavating and ore-treating plants, the coke-oven and 
by-product plants, and the converter and rolling mill 
plants. The whole of the work is being carried out 
by the engineering staff of Stewarts and Lloyds, 





Ltd., in collaboration with the staff of H. A. Brassert 
and Co., Ltd., of Chicago and London, who are the 
consulting engineers for the erection and operation 
of the iron and steel works plant. The production 
of basic Bessemer steel from Northamptonshire 
ores should give employment to a large number of 
men and diminish the necessity for importing German, 
French, and Belgian Bessemer steel into this country. 


A Proposed Shipyard Exchange. 


WE understand that a tentative agreement, which 
awaits the approval of the Greenock Harbour Trust, 
has been reached between Scott’s Shipbuilding and 
Engineering Company, Ltd., and the Greenock 
Dockyard Company, Ltd., regarding an exchange 
of shipyards. Messrs. Scott’s now have two separate 
shipyards, the Cartsburn, or main yard, and the 
Cartsdyke, or east yard, between which is situatéd 
the shipyard of the Greenock Dockyard Company, 
Ltd. Under the proposed scheme Messrs. Scott’s 
will take over the centre yard, thereby forming one 
large complete shipyard, while the Dockyard Com- 
pany will take over the Cartsdyke east yard. Both 
the Greenock Harbour Trust and the Corporation 
of Greenock are interested in the new scheme, which, 
if completed, would give considerable advantages 
in ease of operation to Scott’s Shipbuilding and 
Engineering Company, Ltd., while the Greenock 
Dockyard Company, Ltd., would own a larger yard 
than its present yard, with greater building facilities, 
thus enabling it to undertake the construction of 
larger ships. The Dockyard Company would, in its 
new yard, also be in closer touch with the Garvel 
Graving Dock, which it holds on lease and in which it is 
carrying onalargeamount of repair and overhaul work. 


The London and North-Eastern Railway 
1935 Programme. 


THE London and North-Eastern Railway Company 
announced on Saturday, January 5th, that it had 
been decided to undertake the following construction 
during 1935 :—About 5000 goods wagons and brake 
vans are to be built, including 1580 wagons of the 
open 12-ton type and 2200 of the covered 12-ton type, 
all fitted with vacuum brakes. Special types of wagons 
included in the programme comprise seventy-five 
20-ton wagons for the conveyance of tubes, and 500 
fish wagons. To meet the increasing demand for 
containers, 300 additional small covered containers 
are to be built, together with 320 “ flat’ wagons. 
The programme also includes the provision of 100 
all-steel 20-ton wagons for the conveyance of locomo- 
tive coal, and a specially interesting feature is that 
these will be of all-welded construction. As regards 
passenger rolling stock, a number of vehicles of 
obsolete type will be withdrawn from service, and a 
total of 315 carriages will be built, including four 
sleeping cars, ten restaurant and buffet cars, two 
complete “ tourist-train ’ sets, and four train sets 
for the Great Eastern suburban service. It has alsb 
been decided to construct 88 locomotives of types 
more capable of handling traffic under modern con- 
ditions of weight and speed than the engines which 
are being replaced. The programme consists of 
39 six-coupled freight engines, 35 mixed traffic engines 
of the “Mogul” type, and 14 engines specially 
intended for heavy long-distance work, all these 
engines being of the general u@lity type, capable 
of hauling excursion trains, fish trains, and fast 
braked freight trains. The track work includes the 
renewal of 436 miles of permanent way and 37 bridges, 
and the cleaning and painting of a number of stations. 


The Kut Barrage. 


WE are able to announce that Ransomes and 
Rapier, Ltd., of London, and Waterside Works, 
Ipswich, have received the order for the swing bridges, 
lock gates, and sluice gates for the Kut Barrage in 
Iraq. The main contractors for the work are Balfour, 
Beatty and Co., Ltd., of Queen-street, London, E.C., 
and the work is being carried out in accordance with 
the. specifications and under the supervision of the 
consulting engineers, Messrs. Coode, Wilson, Mitchell 
and Vaughan Lee, of Westminster. As described in 
our Journal note of February 9th, 1934, the barrage 
will have a length of nearly 2000ft. with its approaches, 
and will have fifty-six openings, each nearly 20ft. 
wide, controlled by sluice gates. The height from 
the concrete bottom to the road at the top will be 
nearly 50ft., and the 13ft. wide road on the top will 
serve as a public bridge. The navigation lock will 
have an effective length of 260ft. and a width of 53ft., 
while the canal will have a length of 3250 yards and 
a bed width of 90ft. The order placed with Ran- 
somes and Rapier provides for the supply of all the 
metal work for the fifty-six barrage openings, 
including the sluice gates and control gear. For the 
main navigation lock, two pairs of lock gates are to 
be supplied with a swing bridge over the lock. For 
the head regulator, gates are to be supplied complete 
with superstructure and control gear, and for the 
navigation lock there are two pairs of lock gates 
and a swing bridge. The total weight of the material 
will be about 3600 tons, and work will be started 
within a month or so. : This contract, together with 
the order for the machinery and metal work required 
in connection with the remodelling of the Nile Barrage 
at Assiut, received a few weeks ago, will keep the 
Ipswich works fully employed for some time to come. 
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The Development of Parsons Industrial 
Turbo Machinery. 


No. I. 


INTRODUCTION. 

HE true greatness of Sir Charles Parsons as an 

engineer can only be realised by an appreciation 
of the boldness and success with which he continually 
led the way into uncharted ground with neither pre- 
cedent nor established theory to guide him, and with 
only such scanty and often dubious physical data at 
his disposal as were available forty or fifty years 
ago. In the series of articles which ran through 
Vol. CLVII of Tot ENGINEER from January to June, 
1934, the development of the Parsons steam turbine 
was described principally with reference to the evolu- 
tion of the large generating units characteristic of 
modern central power stations. There can be little 
doubt that in the earliest days of the turbine, its 
inventor foresaw the rise of a great electricity supply 
industry based upon turbo-generating machinery, 
just as surely as he foresaw the application of the 
steam turbine to battleships and Atlantic liners, but 
he also realised equally well that any kind of machine 
capable of being designed for a high rotational speed 
offered scope for the turbine as a prime mover. He 
and his colleagues therefore by no means confined 
their efforts to the perfection of generating sets for 
use in public power stations, or to the application of 
the turbine to marine propulsion, for alongside the 
prodigious developments they brought about in these 
directions, they found time and opportunity to take 
the lead equally in other branches of engineering 
practice. The construction of high-speed fans, 
blowers, compressors, and pumps all occupied their 
attention, their designs keeping pace both with the 
development of the turbine itself and with the demands 
of industry. Indeed, the solution of the various 
mechanical, thermodynamic and hydrodynamic pro- 
blems arising in any field of endeavour conduced in 
no small degree to the advantage of the whole range 
of high-speed machinery which they produced. It 
is the purpose of the present series of articles to put 








first found employment on shipboard in 1885, when 
a direct-current turbo-generator developing 2 kW 
at 10,000 r.p.m. was installed in the ss. “ Earl 


Joseph Swan) supplied the lamps. It was a great 
success from Mr, Elliott’s point of view, because the 
place was so crowded that few people could really 
skate, but everybody paid to get in to say that they 
had skated by electric light. As far as I can remember, 
‘the frost lasted three days, and the Royal Infirmary 
benefited by about £100.” 

A further and more extensive application of the 
turbine to a public lighting scheme was made in 
1887, when the whole of the lighting of the Newcastle 
Jubilee Exhibition was effected by Parsons turbo- 





dynamos. About ten of these, varying in capacity 








FiG. 3—-TURBO FAN PLANT FOR CLARA VALE 


belonging to 


Percy,” a passenger vessel 
This little turbine 


Tyne Tees Shipping Company. 








COLLIERY 


the | from 15 kW to 32 kW were supplied for the purpose. 


Coming now to the adaptation of the turbine to 


has the further historical interest that it was the | duties other than lighting, the first instance on record 

















FIG. 1—-PORTABLE TURBO - DYNAMO 


on record some account of the work of Sir Charles 
Parsons and his staff in the development of machinery 
for industrial purposes, as distinguished from the 

















FIG. 2-THE “SWAN POND’? MACHINE 
requirements of central stations or the propulsion 
of ships. 

The story of the construction of the pioneer turbo- 
generator of 1884 has already been told. The turbine 





first turbine to have shrouded blading. In the same 
year two portable plants, illustrated in Figs. 1 and 2, 
were constructed. One, as will be seen from the 
illustration, travelled on four iron wheels in the 
manner usually adopted for portable agricultural 
engines. The other was carried on a single axle just 
in front of the fire-box, and travelled on two wheels 
only, which were of wooden construction like those 
of an ordinary farm cart. In this machine the shafts 
for the horse were attached to brackets on the sides 
of the smoke-box. Each consisted of a turbo-gene- 
rator of about 4-5 kW, mounted on top of a boiler of 
the locomotive type, the whole being arranged to be 
drawn by a horse. In the following January there 
was a severe frost and the Swan Pond at Gateshead 
was frozen over. It occurred to Mr. Elliott, the 
Chief Constable of Gateshead, that a useful con- 
tribution to the funds of the local infirmary might be 
obtained by charging skaters a fee for admission, but 
for the scheme to be really effective, he thought that 
the pond should be lighted by electricity, which was 
a considerable novelty in those days. Mr. Parsons 
and his then partner, Mr. William Clarke, were 
looking for a good opportunity to test their portable 
plants at the time, and agreed to lend one of them for 
the experiment. 

Mr. R. N. Redmayne, who conducted the negotia- 
tions, in giving his reminiscences of the event in the 
Newcastle Evening Chronicle a few years ago, wrote : 
** Elliott carted the machine up to the pond, where it 
was set up, lamps were hung round the pond, and it 
was got to work. I think Mr. Swan fafterwards Sir 


Fic. 4—TURBINE AND FAN AT CLARA VALE 
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is that of a centrifugal air compressing plant built 
by Parsons at Gateshead in 1887, to supply air for 
ventilating ships’ holds on the ejector principle. 
The rotor of this compressor consisted of three wheels, 
each 8in. in diameter, and air was delivered at a 
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Fic. 5—-FAN WITH EIGHT BLADES FOR CLARA VALE 


pressure of 3lb. per square inch. Unfortunately, 
no further particulars of this early machine appear 
to have survived. It may be that others were built, 
for it seems unlikely that so prolific an inventor as 





Sir Charles Parsons would have confined himself 
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entirely to the construction of turbo-generating 
machinery until 1894, when we next find evidence of 
his work in other directions. It must, however, be 
remembered that he lost control of his parallel-flow 
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Fic. 


turbine patents from 1889 to 1894, during which time 
he was occupied with the foundation of the Heaton 
Works, and the development there of turbines of the 
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FIG. 7—DETAILS OF BLADE OF 40-BLADED FAN 

radial flow type. In any case, whatever may have 
been the reason, it is not until the latter year that we 
find records of any work on high-speed machinery 





BLADES FOR CLARA VALE 





an ordinary 6in. Gwynne pump, designed for a 
head of 30ft. or 40ft. at a speed of 1200 r.p.m., 
and fitting screws of various proportions in front 
of the impeller, to feed the water in and so to 
avoid cavitation and shock 
at high velocities. The 
pump was coupled to a 
turbine and driven at 
speeds up to 4500 r.p.m. 
Delivery pressures up to 
about 150 lb. per square 
inch were thus obtained in 
the casing, and _ useful 
experience was gained as to 
the conditions under which 
water would follow a high- 
speed impeller, but the 
acquisition of data and the 
experiments themselves 
were both brought to an 
end by the bursting of the 
pump, which, of course, 
had never been designed 
to stand such pressures. 

The first turbine-driven 
fan was constructed in 
1894 to the order of Ramage and Ferguson, Ltd., of 
Leith, who fitted it on board the s.y. “‘ Speedy,” for 
supplying forced draught to the boilers. The unit 
was a very small one, the turbine developing only 
about 3 h.p. at a speed of 4000 r.p.m. The 
fan was of the screw propeller type, but no 
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Company, of Wylam-on-Tyne. The fan was designed 
to extract 120,000 cubic feet of air per minute from 
the head of the upcast shaft, a suction of 2-5in. w.g. 
being required at the inlet for this delivery. As it was 
at first constructed, the fan was of the four-bladed 
screw propeller type, with blades of boiler plate 
riveted to a central casting. The diameter over the 
blade tips was 5ft., and the fan was driven directly 
at 2000 r.p.m. by a horizontal steam turbine, 

The arrangement is illustrated in Fig. 4, while 
Fig. 3 shows an external view of the whole plant. Air 
was conducted to the impeller by a reducing cone 
leading from the brick chamber at the head of the 
mine shaft, and was discharged vertically through a 
large funnel, situated between the impeller and the 
turbine. The latter, when first installed, was arranged 
to work non-condensing, but after a few years an 
ejector condenser was added. The turbine blading 
consisted of forty-five pairs of rows divided into six 
groups or “ expansions.” The blades varied in length 
from 0-25in. to -1-Oin., and the rotor diameters 
increased from Tin. to 15in. in the length of the 
turbine. No governor of any kind was fitted, the 
steam being simply throttled by hand at the stop 
valve according to the requirements. The turbine 
itself weighed about 35-5 cwt., and the fan with its 
shaft about 8 cwt. more, so that the weight of the 
complete unit was something less than 2} tons. 

When the plant was first set to work an unexpected 
phenomenon occurred. The escaping air gave a loud 
and shrill musical note, the pitch of which varied with 
the speed of the turbine. The noise was a particu- 
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particulars of its duty or its dimensions are to 
be found amongst the Heaton records. In the follow- 
ing year a much larger machine of the same type 
was built for the lead works of Messrs. Cookson and 
Sons at Howdon-on-Tyne. Like its predecessor, it 


was required for forced draught purposes. The 
turbine developed 60 b.h.p. at 3000 rpm. It 
operated with steam at 80 lb. gauge pressure, 


and, like nearly all turbines of that period, it was 
arranged to exhaust to the atmosphere. The fan, 
which was 36in. in diameter and directly coupled 
to the turbine shaft, delivered 60,000 cubic feet of 
air per minute at a pressure of din. w.g., when running 
at 3000 r.p.m. In 1896 a number of motor-driven 
fans were supplied to the British Admiralty. These 
fans were 24in. in diameter and were used for 
providing forced draught on H.M.S. “ Vindictive ” 
and H.M.S. “ Furious.”’ Again, no illustrations or 
particulars of their construction appear to be extant. 


VENTILATING FAN FOR THE CLARA VALE COLLIERY. 
It was in keeping with the enterprising spirit 
characteristic of Sir Charles Parsons that in 1896, 
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Fic. 10—DIFFUSER FOR FAN 


larly unpleasant one, and some trouble was necessary 
to find a remedy. It seemed probable that it was due 
to the excessive turbulence of the air at its entrance 
to the fan, while there was also a likelihood of an 
undesirable difference in air density between the roots 
and the tips of the blades. The sharp right-angled 





turn made by the air at the entrance to the inlet cone 











FiGs. 8 AND 9—FINAL APPEARANCE OF CLARA VALE PLANT 


other than turbines and electric generators. The;only two years after his first application of the 
possibilities of turbine-driven fans and centrifugal | turbine to the driving of fans, he should have under- 


pumps then attracted his attention. His first experi- 
ments with regard to the latter consisted in taking 


taken to construct a turbo-fan for the important duty 
of ventilating the Clara Vale Pit of the Stella Coal 


of the fan was clearly a possible cause of the trouble, 
as under such conditions the flow could not be at all 
uniform. To equalise and direct the air flow into the 
cone a sort of honeycomb screen was devised. It was 
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constructed of floorboards, and consisted of rect- 
angular cells, each 6in. square. This screen was set 
up in front of the cone, and by making the air flow 
more regular it had the desired effect of eliminating 
the objectionable noise. 

A great deal of valuable experimental work was 
carried out in connection with the Clara Vale plant. 
With the object of increasing its efficiency the four- 














of dirt in the oil, and to guard against that the oil 
was changed once a week and filtered by passing it 
through clean cotton waste. With no more attention 
than this the turbo-fan had, according to the official 
report of the colliery, served for the previous two years 
as the sole means of ventilating the pit, and it had 
twice run for the full twelve months without a single 
stoppage. Moreover, an examination made after 
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Fic. 11—THREE UNIPLANE TURBO-GENERATORS IN WINWICK ASYLUM—1899 


bladed fan was changed in 1898 for a fan of different 
type, cast solid in manganese bronze and provided 
with eight blades, and this again was replaced in 1902 
by a fan having forty blades. These two latter fans 
are illustrated in Figs. 5 and 6 respectively. In the 
final construction, shown in Fig. 6, the blades were of 
manganese bronze, cast in ten groups, each group 
comprising four blades. The groups were held by a 
T-slot in a built-up steel disc. The blades, as will be 
seen by Fig. 7, were designed with great care, tapering 
in section towards their extremities, and clearly 
influenced by screw propeller practice. The com- 
paratively small working annulus, as compared with 
the original fan, will be noticed, also the covering of 
the centre of the fan with a sheet steel cone to lead the 
air fairly to the blades. 

After the fitting of the multi-bladed fan an attempt 
was made in 1903 to increase the efficiency of the 
plant still further. This consisted in fitting a conical 
diffuser to the fan discharge, in place of the original 
chimney. The idea was to reduce the work of the fan 
by converting the velocity head of the air leaving it 
into pressure head, thereby lessening the expenditure 
of power required to deliver the air against the 
atmospheric pressure. To bring about this result it 
was necessary to diminish the velocity gradually and 
with the minimum of turbulence. The diffuser 
employed for this purpose is illustrated in Fig. 10. It 
provided an annular passage, of curved conical form 
and of gradually increasing cross sectional area, for 
the escape of the air. The apparatus was built up of 
castings ribbed externally for strength, but presenting 
a smooth internal surface to the flow of air. The 
substitution of the diffuser for the bend and tapered 
pipe employed in the first place to lead the air from 
the impeller resulted in a marked increase in effi- 
ciency. The diffuser was so satisfactory that it 
remained in use for twenty years or more, until the 
whole plant was discarded, and was the prototype 
of many others installed by Messrs. Parsons in con- 
nection with colliery ventilating plant. Its invention 
and use by Sir Charles Parsons in 1903 deserves to be 
recorded, for, some eighteen years afterwards, 
novelty was claimed for an apparatus of exactly the 
same kind, developed independently by an American 
inventor for the same purpose. : 

When the Clara Vale plant was erected the turbine 
was housed in a rough wooden shed, and the conditions 
under which it was being operated in 1902 were men- 
tioned by the late Mr. A. Q. Carnegie in the course of a 
discussion before the Manchester Geological Society 
in that year. The door of the shed was kept locked, 
and twice a day the men engaged in firing the boilers 
some distance away obtained the key and gave a look 
at the turbine just to make sure that there was plenty 
of oil in the tank. The lubrication of all bearings was 
effected by a reciprocating oil pump driven by worm 
gearing from the turbine spindle, and supplying oil at 
a pressure of from 3 lb. to 5 lb. per square inch. The 
only thing to be feared in connection with the lubri- 
cation was the sticking of the pump valves on account 





nearly five years of service showed the turbine to be 
in excellent condition, with no visible signs of wear 
of the bearings. 

The final appearance of the plant is illustrated in 
Figs. 8 and 9, reproduced from photographs taken 
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Parsons as long ago as 1896. With the increasing 
sizes of turbo-generators, the type fell into disuse 
on account of the difficulty of accommodating the 
condensing plant at the higher level. Its subsequent 
revival was brought about by the demand for small 
industrial units, in connection with which the 
difficulty was by no means serious, while the reduced 
cost, greater simplicity and ease of installation of 
the self-contained plant presented obvious advantages. 

The first uniplane generating plant ever built 
comprised two units, each of 32 kW capacity, supplied 
to Messrs. Drake and Gorham, of London, in 1896, 
for a battery-charging installation in a private house. 
The turbines worked with steam at a pressure of 
160 lb. per square inch, and their normal running 
speed was 3100 r.p.m. They were of the single-flow 
type, each machine having seventy-two pairs of blade 
rows, varying in height from 0-187in. to 0-75in. 
at the exhaust end. Each turbine drove its own 
reciprocating air pump and circulating pump from 

Taste I. 
Tests of Uniplane Turbo-generators at Winwick Asylum. 


8.V.P.,, Superheat | Vacuum at 


Steam used. 





Ib./in.2) at stop turbine. | Speed, | Load, 
gauge.| valve, Bar. | rpm. | kW. 
deg. Fah. | =30in. 

100 84 28-8 | 3640 119 
91 69 27:6 | 3685 121 
93 62 27-6 3500 80 
97 28 27-8 3200 42 





the rotor, with a speed reduction ratio of 30 to 1. 
The direct-current generators were designed for an 
output of 320 ampéres at 100 volts, or 230 ampéres 
at about 140 volts. The weight of each unit was 
about 5-75 tons, and the floor space occupied 
measured I4ft. 9in. by 4ft. On test, the steam con- 
sumption with a vacuum of 27in. in the condenser, 
was only 36 lb. per kWh, this figure including the 
power required for driving the condenser auxiliaries. 

The general arrangement of one of these uniplane 
sets is shown in Fig. 12. The circulating pump 
and the air pump were arranged, as will be seen, 
side by side, at the exhaust end of the turbine, and 
were operated by a rocking lever on the end of a 
heavy cross shaft overhead. A smaller rocking 
lever keyed to the other end of the shaft worked the 
plungets of the lubricating pump. The shaft also 
served to give a reciprocating motion to the fulcrum 
of the lever of the governor gear, keeping a pilot 
valve in continual oscillation. By this means steam 
was admitted to the turbine in periodic “ gusts,” 
the duration of each gust depending on the load on 
the machine. There was no centrifugal governor, 
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FIG. 12—GENERAL ARRANGEMENT OF UNIPLANE SET 


after the diffuser had been fitted, and the old wooden 
house replaced by a brick construction. 


Tue First UNIPLANE TURBO-GENERATOR. 


The uniplane type of turbo-generator, in which 
the whole plant is self-contained and situated above 
the engine-room floor level, has recently come into 
considerable favour, not only for industrial purposes, 
but also for service in some of the smaller central 
power stations abroad. The design is often considered 
to be a modern development, but it is really the 
reversion to a principle of construction adopted by 





but the mean position of the pilot valve was controlled 
by the solenoid shown mounted on top of the field 
magnets. The governing was, therefore, effected 
according to the voltage of the generator, rather 
than by the speed of rotation. The rocking shaft, 
which gave motion to the pumps and governor 
gear, was kept in oscillation by a central lever, 
connected to a worm wheel beneath. The worm 
wheel was driven by a worm keyed directly to the 
end of the turbine shaft, the whole of the gear running 
in an oil tank. 

Fig. 11 shows the appearance of three uniplane 
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turbo-generators installed in the Winwick Asylum, 
Lancashire, in 1899. They were rated at 120 kW 
each, at 3500 r.p.m., and generated continuous 
current at 220 volts. They were designed for steam 
at 100 lb. gauge pressure at the stop valve. By 
comparing them with the first uniplane machine, 
a change will be noticed in the position of the pump 
and governor drive. This was removed from the 
exhaust end of the turbine and placed at the steam 
end. The gust type of governor was, however, still 
used, working as before in conjunction with a solenoid. 


The performance of these machines is shown by 
Table I, which gives the results of tests taken 
after erection on site. All power required for 
the pumps is included in the figures of steam con- 
sumption. Two of the machines only were tested, 
the performance of the first being given in the upper 
line of Table I. The other three tests refer to the 
second machine, and were made when a low vacuum 
could only be obtained on account of the temperature 
of the cooling water. 





(To be continued.) 








Harbours and Waterways in 1934. 


No. 


If. 


(Coneluded from page 22, January 4th.) 


EUROPEAN PORTS AND WATERWAYS. 
France, 


T[\HE second deep-water quay at Cherbourg, begun 

in 1931, is still incomplete. When it is finished, 
Cherbourg will have two deep-water quays, each 
620 m. long, with a depth of at least 11 m. at lowest 
tide in the berths. We published an illustrated 
description of these quays, the first of which was 
brought into service in the summer of 1933, and of 
other developments in the port of Cherbourg in our 
issues of August 10th and 17th, 1934. 

At Havre the Compagnie Industrielle Maritime 
made further progress with the equipment of 
its deep-water quays. The Oblique Mole, which is 
the third of the quays built by the company, was 
brought into use over a year ago, having been 
begun in 1931, but its equipment is still in 
progress, and the new gare maritime on the quay, 
which the company is building, is not expected to be 
opened for traffic until early in 1935. This gare must 
not be confused with the gare maritime of the C.G.T., 
the large structure on the area behind the eastern 
extension of the Joannés-Couvert quays, which was 
practically finished at the time of writing our last 
annual review and has since beenin full use. The 
deepening of the approach channel to the harbour 
mouth and the channel within the tidal harbour at 
Havre has now been carried so far as to secure a depth 
of 10 m. below zero (equivalent to about 11 m. of 
water at low water of spring tides) and the widening 
of the channel to 250 m. is practically completed. 
The improvement of the channel is to be carried on 
until its width is increased to 350 m. and the depth 
to 12 m. below zero. The removal of the old South 
Pier in the outer harbour and the building of the new 
pier on the south-west side of the enlarged harbour 
are still in progress. 

At Dunkirk the construction of the new harbour 
works, begun four years ago, was carried on 
actively, in spite of the reduction in credits. The 
extension seaward of the East Jetty was com- 
pleted in August. The solid concrete structure 
is founded on reinforced concrete caissons and 
surmounted by an openwork reinforced concrete 
superstructure. The extension, 700 m. in length, 
with the new West Jetty, encloses a new outer 
harbour, which has a mean width of over 1000 m. 
and a length from the jetty heads to the face of the 
reclamation wall of about 950 m. The foundations 
of the West Jetty have now been completed as far 
as the pier head and the superstructure is expected 
to be finished this year. The new entrance lock, 
which will be one of the largest in the world, having 
a usable length of 280 m. and a width of 40 m., is 
also completed, except for the erection of the caisson 
gates and machinery, and the removal of the coffer- 
dams. The building of this lock was facilitated 
by the dewatering of the subsoil by means of filter 
wells, as was done during the construction of the large 
dry dock at Southampton. Work on the turning 
basin and new dock No. 6 to be constructed behind the 
reclamation wall, which forms the south side of the 
new outer harbour, has been partially suspended for 
the time being, but the communication passage 
between the eastern end of the turning basin and the 
old docks is to be proceeded with, and, when this work 
has been done, vessels using the new lock will be able 
to proceed to any of the old docks Nos. 1 to 5. The 
total cost of the new outer harbour and entrance lock, 
including the gate caissons and lock bridge and their 
mechanical equipment, will be about 295 million 
francs. 

The French Government in the autumn made a 
material reduction in the credits for harbour works 
in the Budget estimate for 1935, the sum allocated 
for new works being just under 54 million francs, 
with an additional sum of 78 million francs allotted 
to ports from the Public Relief Works Fund to be 
spread over five years. A statement issued by the 
Ministry of Public Works points out that during a 
period of fifteen years more than 4000 million francs 
have been spent on harbour improvements, of which 
the State had contributed 1750 millions. Over a 
year ago the French Under-Secretary of State for 
Public Works stated that the completion of the port 


involve an expenditure of 2800 million francs, to 
which the State is required to contribute one-half. 
In spite of the reduction of credits, it is said that a 
good deal of work that had been suspended for want 
of funds is being resumed, notably at Bordeaux and 
Marseilles. At the latter port wharf extensions are 
being made with a view to the employment in the 
North African trade of the larger ships now under 
construction. 


Germany. 


The largest canal barge lift in the world was brought 
into service at Niederfinow on the Hohenzollern 
Canal about 30 miles from Berlin on March 31st. 
At this place the Hohenzollern and Stettin Canals 
meet, but there is a difference of 36m. between the 
levels of the respective waterways. When the 
Hohenzollern Canal was built (between 1907 and 
1914) to complete the Berlin-Stettin waterway, this 
difference of level was overcome by four locks. The 
lift, which supplements these locks and is built on 
a line nearly parallel to them, was begun in 1927 
and has a barge chamber, 85m. long and 12m. 
wide internally, the depth of water being 2-5 m. 
It can take barges of up to 1000 tons carrying capacity 
or, at one time, four of the smaller type of canal 
barge, each carrying 225 tons. The lift is vertical 
and the barge chamber weighs 4300 tons, inclusive 
of its water load. This weight is balanced by 192 
concrete counterweights and the lift is operated 
by four electric motors, each of 75 h.p. The 
actual power required for operation is, however, 
only 175 h.p. The working capacity of the lift is 
estimated to be 10 million barge-tons annually, 
equivalent to about 6 million cargo-tons; this is 
about twice the capacity of the old flight of locks. 
Transit through the lift takes about twenty minutes, 
compared with about two hours occupied in the 
ascent or descent of the locks. The Niederfinow lift 
and its approaches have cost approximately 28 million 
marks. 


Italy. 


The building of the large dry dock at Naples, 
to which we referred twelve months ago, was 
begun during the year. It is to be 321 m. long 
and 40m. wide in the entrance. The estimated 
cost of the work is 50 million lira. 

It is expected that the port extension. works at 
Bari, the Italian harbour on the Adriatic, about 65 
miles north-west of Brindisi, to which reference has 
been made in these columns on several occasions, 
will be completed in 1937. The outer breakwater, 
begun in 1925, is 1850 m. long, and the greater part 
is now raised to above water level; the super- 
structure has been completed for over half its length. 
The cyclopean blocks, of which the vertical wall 
of the structure is built, are of 350 tons weight, and 
are deposited on a rubble mound, whose surface is 
10 m. below water level, by a floating gantry crane 
of 450 tons lifting capacity. 

A fourth dry dock is to be made at Genoa. It 
will have an internal length of 350 m. and an entrance 
40m. wide. The building of deep-water piers or 
jetties in the Mussolini Basin, an extensive area 
sheltered by the western extensions of the Umberto 
Mole, forms the principal constructional work at 
present in hand at Genoa; two of these piers were 
completed during the year, and the building of 
others is in hand. 


Belgium. 

The largest and most important public work now 
being carried out in Belgium is the construction of 
the Albert Canal, begun in 1930, which is to connect 
the Meuse near Liége with Antwerp. The second 
section of the canal, that extending from Petit- 
Lanaye to Lanaeken, which includes two chalk 
cuttings of great depth, was opened by the King of 
the Belgians and Queen Astrid on October 16th. 
Although a large part of the work remains to be 
completed and the details of the lay-out of at least 
one section have, even now, not been finally deter- 
mined, those parts of the work which involve the 
heaviest construction have either been finished or 





and inland waterway works then in hand would 








are nearing completion. The canal has a length of 
146 kiloms. between the Antwerp docks and Liége, 
and, when it is ready for use, probably in 1937, there 
will be a canalised reach at one level, uninterrupted 
by locks or swing bridges, for a total distance of 
55 kiloms. extending from a point on the Meuse 
above Liége to the first of the six locks by which 
the fall to the valley of the Scheldt and the Antwerp 
| plain is overcome. The canal is designed to accom- 
| modate Rhine barges carrying about 2000 tons. One 
| of the two deep cuttings in chalk, that between the 
| Meuse valley and the valley of the Geer, which has 
already been completed, has a maximum depth of 
| 65 m. 

| 





AFRICA. 


Early in the year the Union Government of South 
Africa appointed an Advisory Commission, under 
| the chairmanship of Sir William McLintock, to 
| inquire into the financial position and the working 
| of South African harbours. The other member of 
| the Commission is Mr. Gerhard Nijhoff, a Dutch 
| engineer, who is an expert advisor to the Public 
Works Commission of the League of Nations. Among 
the matters to be considered by the Advisory Com- 
mission is the probable need for increased port accom- 
modation in view of thefact that both the Union-Castle 
Company and the Italian lines are building vessels 
of 25,000 tons and 24,000 tons respectively for the 
South African service. It has recently been reported 
that the Commission has completed its preliminary 
investigation in South Africa. 

A further sum of one million pounds has been 
allotted for the improvement of accommodation 
in Table Bay Harbour, the expenditure to be spread 
over three years. A large part of this sum is to be 
spent on the completion and equipment of the new 
Southern Basin. The widening of the South arm of 
the basin is to be continued, and additional deep- 
water berths constructed. The completion of the 
work inside the new basin had been temporarily 
suspended in 1933 as the result of trade depression. 
A precooling store is to be built at a cost of £275,000, 
mainly to meet the requirements of the rapidly grow- 
ing export trade in fresh fruit. 

Work on the dredging of the turning basin at East 
| London was expected to have been finished at the 
end of 1934, but some delay hhas taken place’ and 
proposals for further extensions of the wharf accom- 
modation on the east bank of the river are under 
consideration. Early in the year an oil tanker berth 
was brought into use. 

The new breakwater of Port Elizabeth Harbour, 
4850ft. long, is nearing completion, and the solid 
filling of the old Dom Pedro Jetty, an open-work 
structure thrown out from the shore of Algoa Bay 
many years ago, is practically finished. The mole 
and the two deep-water quay walls that are now 
being built within the shelter of the new breakwater 
are well advanced. 

The French Colonial Administration has for some 
years been engaged in the construction of a railway 
which would place French territory in the Congo 
basin in communication with the sea. Until recently 
the French Congo was dependent on the Belgian 
Congo railway system and its port of Matadi, but in 
June the completed French line between Brazaville, 
on the Congo, and Pointe-Noire, on the Atlantic 
Coast—512 kiloms. long—was opened by the Governor 
of French Equatorial Africa. At the same time the 
construction of harbour works at Pointe-Noire was 
inaugurated, although, in fact, they had been in 
progress for some time. For the building of these 
harbour works a credit of 300 million francs was 
voted by the French Parliament in 1931, but the 
financial situation has since caused this sum to 
be reduced to 190 million francs Early in 1934 a 
contract was placed in the hands of a syndicate 
representing several of the largest public works 
contractors in France for building the main works 
of the harbour, which include a protection mole, 
to be constructed of stone rubble and large natural 
stone blocks, and a quay wall 750m. long for the 
berthing of ships having a draught of 10m. This 
quay is to be built of concrete blocks, each weighing 
approximately 80 tons, and deposited on a rubble 
stone foundation. In addition, a large area between 
the quay wall and the shore is to be reclaimed. 
The whole of the works are to be completed within 
six years, although some part of the protected works 
will, it is expected, be available for berthing large 
vessels some years before the whole scheme has 
materialised. 

The Mustapha Jetty at Algiers, of which we gave 
an illustrated description in our issue of May 11th, 
1934, is reported to have sustained some structural 
damage in a storm which occurred shortly after that 
date. The jetty is a breakwater, consisting of large 
concrete blocks founded upon a rubble mound, and 
is of the type which has become in recent years 
common practice in Mediterranean harbour con- 
struction. 

The French Colonial Administration is still engaged 
in building deep-water quays in several of the North 
African ports, including Djibouti, in French Somali- 
land, and Béne, Algeria, where concrete walls of the 
Ravier ‘“‘ compound ” type, founded on rubble stone 
bases, begun in 1932, are in course of construction. 
Readers familiar with recent developments of quay 





and retaining wall design in France will remember 
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that M. Ravier has designed walls consisting of super- 
posed concrete blocks, whose sectional plans are of 
various T and I shapes, so that, when assembled in 
the work, they form a continuous face wall of 
relatively thin concrete strengthened by ribs and 
buttresses with cavities and backed by stone filling. 
The building of deep-water quays, similar to those at 
Béne and Djibouti, was begun in the summer of 1934 
at Arzen, a new Algerian port some 40 miles east of 
Oran. 


THE EAST. 


An important event in the history of the new 
harbour at Haifa, which we described in an illus- 
trated article on November 3rd, 1933, was the com- 
pletion of the oil pipe line of the Irak Petroleum 
Company, by which oil is brought from the Mosul 
oilfield to the Mediterranean. Starting from Kirkuk, 
the line crosses first the Tigris and then the Euphrates, 
whence the northern or French branch continues into 
Syrian territory to Tripolis and the southern or 
British branch passes through Transjordan, reaching 
the sea at Haifa. The first delivery of oil at Haifa 
through the pipe line was made on October 14th, 
and about the same date the Tripolis pipe was also 
brought into use. For the accommodation of oil- 
tankers taking in cargo at Haifa an oil ‘ dock,” 
protected by a floating fireproof boom, is now being 
made at the east end of the harbour alongside the lee 
breakwater. In this basin there will be berthing 
jetties and dolphins alongside which tankers will 
load. Until these are ready for use, oil is being 
loaded into tankers by means of floating pipe lines. 
The building of the new harbour at Haifa gave re- 
newed strength to the demands for the further develop- 
ment of harbours in the French mandated territory 
in Syria; the improvement of Tripolis harbour 
has already been begun and proposals are being con- 
sidered for the enlargement of Beirut harbour at a 
cost of 47 million francs. Among the works proposed 
at Beirut is the addition of about 500 m. to the length 
of the northern mole and the building of a new mole 
on the east side of the present east mole. 

Practically the whole of the quay walls in the open 
basin of the Singapore Naval Base have now been 
built, and the dredging of the basin area and the 
approaches is nearing completion. The main con- 
tract for the constructional works, which was placed 
with Sir John Jackson, Ltd., in 1929, will probably be 
completed during the present year. The first 
instalment of harbour extensions at Singapore has 
been begun by the Singapore Harbour Board and 
a contract for works to cost over half a million 
pounds has been placed with Topham, Jones, and 
Railton, Ltd. 


The Yangtse Bar. 


Early in the year the Whangpoo Conservancy 
Board, after several years spent in negotiations, 
placed an order with the German firm of Schichau, 
of Elbing, for building the first dredger to be em- 
ployed in the dredging of a channel through the 
Fairy Flats—the notorious bar of the Yangtse—the 
scheme for which was approved by an international 
commission of engineers in 1921. It will be remem- 
bered that the late Sir Frederick Palmer was a member 
of this commission. The dredger is of the drag suction 
type, 360ft. long by 60ft. beam, and will have a 
hopper capacity of 2500 cubic yards of mud 
(plus water). 
machinery and pumping plant, each being of 2500 h.p., 
and the hoppers will be loaded in about 20 minutes. 
The magnitude of the work involved in dredging the 
intended channel through the flats is indicated by the 
conclusion of the commission that an annual dredging 
output of 10 million cubic yards of mud must be 
contemplated. For this at least two dredgers of the 
largest type will be required. 


AMERICA. 


Two years ago we referred in our annual review 
to the St. Lawrence Waterways Treaty between the 
United States and Canada, which was signed at 
Washington on July 18th, 1932. It provided for 
the construction of two navigation canals in the 
St. Lawrence along the 115 miles of the boundary 
between Ontario and New York State. These, with 
the new Welland Canal between Lake Ontario and 
Lake Erie, would provide an uninterrupted passage 
for ocean-going vessels from the Great Lakes to the 
sea. The cost was to be shared between the two 
countries and would be partly offset by the revenue 
to be derived from hydro-electric power stations 
which were to be built in connection with the con- 
struction of dams at several points on the naviga- 
tion. President Roosevelt, in January, 1934, sent a 
message to the Senate recommending the ratifica- 
tion of the Treaty, but in March this was refused 
by the Senate, the voting showing a small majority 
against ratification. This setback will, of course, 
delay realisation of the St. Lawrence project, though 
it is by no means necessary to regard the position as 
final, and in June it was announced at Washington 
that the United States Government would reopen 
negotiations with the Government of Canada. 

The project for the improvement of navigation in 
the upper reaches of the river Mississippi is one of 
the most ambitious of the public works schemes 
included in the relief programme now being carried 


It is to have twin screw propelling’ 





out by the Federal Government. It involves the con- 
struction of twenty-four dams and locks and the 
provision of a 9ft. deep channel throughout the 
improved waterway. The total cost is estimated 
to be 140 million dollars, of which over one half has 
already been allotted from public funds. It is hoped 
to complete the works within three years. 

In June a Bill of considerable importance to the 
harbours of the United States passed both Houses of 
the_ Legislature and received the signature of the 
President. This is an Act which permits the estab- 
lishment of at least one “ free port,”’ or, more exactly, 
free zone in each port of entry in the United States. 
It is proposed that the first of these “‘ free ports ”’ 
shall be located on Staten Island, and will be operated 
on the trading side by a corporation whose capital 
would have to be about £25,000,000. Staten Island 
is almost ideally situated for the purposes of a free 
zone, as it is at the entrance to the upper harbour of 
New York, and already possesses at least twelve 
fully equipped piers suitable for berthing the largest 
cargo-carrying ships. 

The City of New York, which controls the ‘‘ docks ”’ 
or piers in the harbour of New York, has had under 
construction since 1931 @ group of piers in the river 
Hudson on the west side of Manhattan Island 
between 48th-street and 652nd-street, which is 
intended for the accommodation of the largest class 
of Transatlantic liner, including the new Cunard 
White Star liner “‘ Queen Mary.”’ The three new piers, 
numbered 88, 90, and 92, now nearing completion, 
are each 1100ft. long from the so-called bulkhead 
line. The Federal authorities have permitted a 
small encroachment on the waterway of the Hudson 
amounting on the average to about 75ft. in advance 
of the statutory pierhead line, but, in order to provide 
the required minimum of 1100ft. of berthing frontage, 
the berths have had to encroach upon the original 
shore and the bulkhead line has therefore been set 
back accordingly, the maximum encroachment on 
the land being about 400ft. It is said that the build- 
ing of the piers has entailed the excavation of over 
500,000 cubic yards of rock, and the cost of the three 
piers, including the land, sheds, and equipment, and 





other items, is estimated at approximately 16 million 
dollars. A contract for the erection of the pier sheds, 
at a cost of 4 million dollars, was placed in August. 

Concurrently with the building of new piers in the 
Hudson and the remodelling of others, the deepening 
of the Hudson River to 40ft. at low water from Ellis 
Island up to the Transatlantic piers, begun about 
two years ago by the Federal authorities, is nearing 
completion. 

The breakwater-extension begun at Los Angeles 
in 1933 has now made considerable progress. Actually 
this work is an island breakwater placed parallel 
with the shore, which will, when completed, be about 
two miles long on a line which is an extension of the 
outer arm of the existing San Pedro breakwater, 
leaving an opening 2000ft. wide between the head 
of the latter and the beginning of the new work. 

On December 10th the Prime Minister of Canada, 
Mr. Bennett, formally opened Pier B, the latest 
addition to the port facilities of Halifax, which has 
been built by the Harbour Commissioners as a part 
of the deep-water extension of the port known as 
Ocean Terminals. We recorded a year ago the 
completion of the pier structure, but at that time the 
transit sheds on it and the equipment remained to be 
provided. The new pier is 1250ft. long, projecting 
into the harbour at right angles to the shore, and is 
300ft. in width. The two main transit sheds parallel 
to the pier sides are each 1100ft. long and 944ft. 
wide. There is berthing accommodation for four 
ships having a low water depth ranging from 35ft. 
at the inner end of the pier to 70ft. or more at the 
outer end. 

It was announced in November that the Govern- 
ment-of Trinidad, through the Crown Agents for the 
Colonies, had accepted the tender of Messrs. Nuttalls 
and Mowlems for the provision of deep-water harbour 
accommodation at Port of Spain, Trinidad. A large 
amount of dredging in the approach channel and the 
building of a deep-water wharf are included in the 
contract, and the total expenditure is estimated at 
over £950,000. The work is expected to occupy four 
years, and a part of the cost will be met out of a grant 
from the Colonial Development Fund. 








Aeronautics in 1934. 
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(Continued from page 3, January 4th.) 


THE BRITISH AIRCRAFT INDUSTRY (continued). 


British Klemm Aeroplane Company, Ltd.—The 
Klemm low wing monoplane is a light aeroplane of 
German origin. It was developed in that country in 
1924 and about five years ago was introduced into 
England by Major E. F. Stephen, who is now manag- 
ing director of the British Klemm Aeroplane Com- 
pany, Ltd., a company formed to acquire the sole 
manufacturing and selling rights in Klemm machines 
for Great Britain, the Colonies, and the Dominions. 
This company is entirely British and at its works at 
Hanworth Aerodrome, Feltham, Middlesex, produces 
the machines under British Air Ministry regulations. 
British Klemm machines are at present being pro- 
duced in two forms, the ‘‘ Swallow” a two-seater 
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BRITISH KLEMM “EAGLE’’ 


machine with dpen cockpits and the “ Eagle ”’ a three- 
seater cabin machine with a retractable undercarriage. 
We illustrate the second named design herewith. 

The Klemm ‘“ Eagle” is a eantilever low-wing 
monoplane of wooden construction covered with 
plywood except as regards the elevator and rudder 
which are fabric covered. Within the enclosed cabin 
the pilot sits in a seat near the front with the two 
passengers side by side on a seat behind him. Imme- 
diately behind the pilot’s seat removable dual controls 
can be fixed for use by one of the passengers. The 
machine is equipped either with a “ Gipsy” Major 
engine of 130 h.p. or a “ Gipsy ”’ six-cylinder engine of 
200 h.p. The wings can be folded and when they are 
folded the overall span of 39ft. 3in. is reduced to an 
overall width of 14ft. 10in. The machine has a 





cruising speed of 130 m.p.h. or 148 m.p.h. according 
to the engine selected. One of its most interesting 
features, structurally, is theretractable undercarriage. 
It is stated that the retraction of the undercarriage 
adds 18 m.p.h. to the speed of the machine. Unlike 
most other designs, the retracting motion moves the 
wheels outwards and results in each wheel being 
housed flush within a cylindrical casing built into the 
under surface of the wing. The wings are also cut 
away on the underside to accommodate the under- 
carriage legs. The movement of the undercarriage is 
effected from a crank handle near the pilot’s seat. 
This handle is coupled to the operating gear by means 
of a Simmonds-Corsey transmission. An indicator 
near the engine throttle control is provided to warn the 
pilot when about to land if the undercarriage is in 














THREE -SEATER LOW-WING MONOPLANE 


the retracted position. Although the undercarriage is 
retractable it has been found possible to fit each wheel 
with an independent brake. 

The Fairey Aviation Company, Ltd.—During the 
year the Fairey Aviation Company received a contract 
from the Air Ministry for the supply of a number 
of the company’s long-range night bombers. This 
design of machine, now known as the “ Hendon,” 
was illustrated in our issue of January 6th 1933. 
It is of the monoplane type and is the first of that 
type to be supplied to the Air Ministry for the 
class of work for which it is intended. The ‘‘ Hendon ”’ 
has a span of 101ft. 9in. an overall length of 69ft. 9in. 
and a height of 18ft. 9in. and weighs all-up about 
9 tons. It is of all-metal construction with fabric 
covering and is driven by two Rolls-Royce “ Kestrel ” 
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the tail end together with the situation of the cockpit 
well aft of the wings gives the machine an unusual 
appearance. 

built on the 


VI engines projecting from the leading edge of the 
wings on either side of the fuselage. It has five 
cockpits in all, of which three are fitted with gun 
rings. The gunners’ cockpits are situated at the 


The wings and also the tail-plane are 
cantilever principle and additional 





FAIREY TORPFDO-SPOTTER, RECONNAISSANCE, THREE -SEATER 


** cleanness ** of the design is secured by enclosing all 
the controls and their connections. Streamline fairings 


extreme nose and the extreme tail end of the fuselage 
and midway along its length approximately in line 





is thought to be higher than that of any other 
British machine. 
The Percival ** Gull” is a low-wing three-seater 


monoplane driven by a “ Gipsy” or other similar 
size of engine. It, too, is of wooden construction. In 
a machine, such as this one, having an exceptionally 
clean design and therefore a low drag the gliding 
angle is apt to be unduly flat. To remedy this conse- 
quence the Percival “Gull” is provided with an 
air brake consisting of a hinged flap on the underside 
of the fuselage. This flap normally lies flush with the 
surface of the fuselage but when about to land the 
pilot pulls it into a vertical position by means of a 
lever adjacent to his hand. The machine has a top 
speed of 170 m.p.h. and a cruising speed of 150 m.p.h. 
With an improved form of flap now being tested it is 
expected that the landing speed of the “ Gull” will 
be reduced to 40 m.p.h. 


The Blackburn Aeroplane and Motor Company, Ltd. 

‘Military aircraft formed, as usual, the chief items 
in the output of the Blackburn Company’s works at 
Brough, East Yorkshire. At the same time increased 
interest was displayed in civil machines and develop- 
ments in that field are, we learn, shortly to be expected. 

The Blackburn “ Ripon” torpedo bomber, to 
which we have referred in previous reviews, was re- 
designed, equipped with an engine of increased power 
and re-named the “ Baffin.”” Of the modified design 
several examples were built while all the existing 
‘“* Ripons ”’ in service with the Fleet Air Arm were or 
are being converted to “ Baffins.”” Simultaneously 
an entirely new type of naval aircraft, known as the 
‘“* Shark,”’ was designed and, after extensive service 
trials, was placed in production. This new machine, 
illustrated on page 44, is intended for coastal defence 
purposes, for gunnery spotting and reconnaissance 
duties with the Fleet and for torpedo-carrying and 
bombing work. It carries a crew of either two or three, 
according to the particular duty allocated to it, and 
is driven by a Siddeley * Tiger’ engine. It may be 
built either as a land plane or a seaplane or it may be 
operated as a ship-plane from the deck of an aircraft 
carrier or from a catapult. If the machine is com- 
pelled to make a forced descent on the water the con- 
struction of its fuselage provides a measure of safety 
far in advance, it is claimed, of that obtained with 
the air-bag floatation equipment commonly fitted in 
naval aircraft. The fuselage is an all-metal mono- 
coque with ‘** Alclad ’’ covering and is divided into 
water-tight compartments. It is stated that even 
if the cockpits are flooded the front and rear water- 





with the trailing edge of the wings. The tail end | are applied to the landing wheels and undercarriage 
gun position is reached by way of a passage extending, 


within the fuselage, aft from the other cockpits. 


tight compartments provide 30 per cent. more buoy- 





A new design which the company produced during 
the year was the torpedo-spotter reconnaissance 
machine of which we give an illustration herewith. 
Particulars of this machine are not as yet fully 
available. It may be said however that it is a three- 
seater and is driven by a Bristol ‘* Pegasus ’’ engine 
of about 670 h.p. This machine was produced both 
as a land plane and as a seaplane. The Fairey 
‘* Fox,” @ well-known design of high-performance, 
two-seater, day-bomber, reconnaissance machine, 
continued during the year to be produced. To 
meet the requirements of the Belgian Government to 
whom the company supplied a number of these 
machines the design was adapted to take the Hispano- 
Suiza 12 type of engine. With this power plant the 
machine has a top speed of over 220 m.p.h. A further 
modification was introduced by fitting a transparent 
hood extending from in front of'the pilot’s cockpit 
rearwards over the pilot’s and the observer’s heads. 
We illustrate this modified design of ‘‘ Fox” on 
page 44. 

The Percival Aircraft Company.-At the Gravesend 














works Mr. E. W. Percival designed and produced 
during the year two new types of civil machine, the 
* Gull” and the ** Mew Gull.” 

The Percival ‘“‘ Mew GulJ,” illustrated herewith, is 
claimed to be the first commercial machine built in 
England with a speed of over 200 m.p.h. It is a single- 
seater low-wing monoplane with a totally enclosed 


PERCIVAL “Mew GutL" 
springing mechanism. Pneumatic brakes are fitted 
to the wheels and are operated by means of relay 
valves attached to the rudder bar. The engine is a 





SINGLE -SEATER TOURER OR MAIL - PLANE 


ancy than is required to float the fully laden machine. 
Within the fuselage space is provided for stowing an 
inflatable dinghy. The machine has a span of 46ft., 








““SEGRAVE’’ MONOPLANE 


cabin and is intended for use as a light mail-plane or | ‘* Gipsy ” of 184 h.p. and gives the machine a top 
for high-speed touring. The structure of the fuselage | speed of 205 m.p.h. 


and wings is of wood. The depth of the fuselage at | 600 miles. Its wing loading, 19 lb. per square foot, 








WITH BLACKBURN-DUNCANSON WINGS 


but when the wings are folded its width is reduced 


The machine has a range of | to L5dft. 
On the civil side very interesting ¢xperiments were 
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made with a new form of single-spar wing known as the 
Blackburn-Duncanson. For testing purposes the 
new wing construction, illustrated herewith, was 
applied to a Blackburn four-seater cabin monoplane 
originally provided with wings having two wooden 
spars of the orthodox pattern. The single spar is 
a duralumin tube of circular cross section composed of 
a parallel central section to which a tapering section 








** Avro 637,” dlustrated on page 44. This machine is 
a bombing and fighting aeroplane of low initial cost 
and possessing economical operating characteristics. 
It is intended for service in circumstances in which the 
employment of a high-powered ‘“‘ front-line ’’ machine 
would be needlessly expensive. Work coming within 
its scope includes frontier patrols, police duties, the 
suppression of banditry and so forth. The machine is 





steel tubes joined by welding. The wings have spars 
formed from corrugated steel strips on to which metal 
ribs are threaded. The bracing system of the wings 
is worthy of note. The very pronounced stagger of 
the wings brings the front spar of the lower wing 
directly under the rear spar of the upper wing. These 
two spars are connected by a vertical strut and are 
connected to the two other spars by inclined struts 








BLACKBURN-DUNCANSON TUBULAR SPAR AND 


is bolted at each end. The spar is disposed at the 
point of maximum thickness of the wing section and 
without any bracing whatsoever supports all the 
bending and torsional stresses applied in flight to the 
wings. The construction of the spar involves the use 
of a number of circular stiffening rings and top and 
bottom semi-cylindrical cover plates riveted to the 
rings. The abutting edges of the cover plates are 
flanged and riveted together. To increase the bending 
strength of the spar corrugated strips are riveted 
along the outside of the cover plates. The central 
parallel portion of the spar is fitted with bulkheads 
and is capable of holding all the fuel required for 
normal purposes. In this way the weight of the fuel 
tanks is saved. The remaining sections of the spar 
being empty and water-tight constitute efficient 
floatation chambers in the event of a descent on the 
sea. It is estimated that in a large machine the 
buoyancy thus provided might amount to as much 
as 70 per cent. of the total required to float the 
machine. The ribs are of metal construction and by 
disposing them at the same intervals along the spar 
as the stiffening rings can be united to the spar by 
simple riveting. In addition to the weight saved by 
dispensing with separate fuel tanks the construction 
is in itself considerably lighter than the equivalent 
wooden structure, so much so that the total weight 
saved in the case of the experimental machine was 
sufficient to permit it to be converted from a four- to 
a five-seater machine. An additional important 
advantage of the construction resides in the fact that, 
as the spar passes through the centre of gravity of the 
machine, the consumption of the fuel supply within it 
does not affect the trim of the aircarft. The engines, 
in the case of a multi-engined machine, such as the 
‘ Segrave,” may be attached directly to the spar. 
A. V. Roe and Co., Ltd.—Continued attention to the 
production of machines suitable for training civil and 
military pilots formed one of the principal pre- 
occupations at Messrs. Roe’s Manchester works. Of 
such training machines the company now makes 
three types, the ‘“‘ Cadet,” the “ Tutor,’ and the 
* Avro 626.” The ‘“ Cadet ”’ is largely used for civil 
flying training. The “ Tutor” and *‘ Avro 626 ” are 
military training machines, the second named being 
of a more advanced type adaptable, by change of 





SINGLE - SPAR 


driven by a 260 h.p. Siddeley *‘ Cheetah *”’ engine and 
has a maximum speed of 137 m.p.h. It is equipped 
with two guns and can carry eight bombs or alter- 
natively additional fuel tanks for long-range work. 

A new civil machine produced during the year is 
the Avro ‘*‘ Commodore ”’ illustrated herewith. This 
machine is a four-seater cabin biplane. Two of the 
occupants sit side by side on a seat extending across 








WING 


the whole forming an N-shaped bracing system. From 
the foot of the vertical strut a diagonal compression 
member extends inwards and upwards to the point of 
attachment to the fuselage of the rear spar of the 
upper wing. In the reverse direction a tension wire 
runs diagonally from the top of the vertical strut to 
the point of attachment to the fuselage of the front 
spar of the lower wing. This wire passes through a 
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AVRO ‘COMMODORE’ FOUR- 


the full width of the cabin. In front of them are two 
separate side-by-side seats for the pilot and another 
passenger. This third passenger may take over the 
piloting of the machine. The control column, 
governing the elevator and ailerons, is situated on the 
centre line of the machine passing between the two 
seats and a little in front of them. At its top it is 
provided with a swinging arm carrying the control 
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AvRo “642° FouR-ENGINED 
equipment, for the training not only of pilots but of 
observers, gunners, bombers and wireless operators. 
Machines of one or the other of these two types are 
in use for military training purposes by a considerable 
number of different nations. In this country the 
Royal Air Force has about three hundred machines 
of the “ Tutor ”’ class in use at its training schools. 

A recent development of the “ Avro 626” is the 
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16-SEATER PASSENGERZLINER 


wheel. This arm may be swung over to either 
side and there locked in position, bringing, in this 
manner, the control wheel in front of the occupant of 
either seat. The rudder bar is duplicated and all 
other controls are either also duplicated or are 
arranged to be equally accessible from either seat. 
Like most other Avro aircraft the machine has a 
fuselage the primary structure of which is composed of 





SEATER PASSENGER BIPLANE 


hole pierced in the diagonal compression member. 
The machine is driven by a Siddeley ‘ Lynx ” engine 
of 215 b.h.p. and has a maximum speed of 130 m.p.h. 

A commercial design of machine of the air-liner 
class which the company has also recently produced 
is the “ Avro 642” which is illustrated herewith. 
Our engraving shows the machine fitted with four 
Siddeley ‘“‘ Lynx” engines each of 215 b.h.p. So 
fitted it can carry fourteen passengers and two pilots. 
It is also made with two Siddeley *‘ Jaguar ” engines 
of 460 b.h.p. each in which form it can carry 
sixteen passengers and two pilots. The primary 
structure of the fuselage is of the Avro welded 
tubular type. The unbraced cantilever wings have 
however a wooden framework. It is claimed that 
this composite method of construction has been 
proved by experience in all climates to have out 
standing advantages as regards ease of maintenance 
and repair and from the point of view of long life. 
In the four-engined form the machine has a maximum 
speed of 150 m.p.h. and with two engines a maximum 
speed of 160 m.p.h. Two commercial types of machine 
closely resembling the ‘‘ 642” except in so far that 
they are low-wing monoplanes are now being pro- 
duced. One of these types is driven by two Siddeley 
** Cheetah ”’ engines each of 277 h.p. and will accom- 
modate eight passengers and two pilots. Two machines 
of this class are being built for Imperial Airways. 
The second type is driven by two Siddeley “‘ Genet 
Major ” engines each of 135 h.p. and will carry five 
passengers and one pilot. 

The company has for a number of years been 
interested in the construction of autogiros and is now 
one of the licensees of the Cierva Company. At the 
present moment a batch of one hundred autogiros is 
going through the Avro shops. Other autogiros are 
being designed including a type with an enclosed 
cabin and, possibly, with more than one engine. 

Short Brothers Ltd.—The chief item of interest 
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in the work executed by Messrs. Short at Rochester 
was the construction and delivery to the Royal Air 
Force of four ‘‘ Singapore’ Mark III flying boats. 
This design of machine, of which we give an illustra- 
tion on page 44, is a development of the earlier 
Mark IL type but is fitted with four Rolls-Royce 
* Kestrel” engines arranged in tandem pairs and 
has been otherwise redesigned to bring it into con- 
formity with present-day requirements. The four 
boats are due to leave for Singapore in a short time 
to replace the machines at present stationed there. 
Nine more machines of the same design are now under 
construction for delivery this year. Considerable 
progress was made during the past twelve months 
with the small passenger-carrying machine known 
as the ‘Scion’ which we illustrated in our issue 
of January 12th 1934. With two Pobjoy “ Niagara ”’ 
engines the machine now has a lifting capacity of 
1200 lb. available for paying load and crew and can 
cruise at a speed of 105 m.p.h. with petrol sufficient 
for a flight of 370 miles. Beginning in May a “ Scion ” 
machine has been in operation between Rochester 
and Southend with the object of obtaining running 
experience with the design, A larger edition of the 
machine, fitted with four ‘“ Niagara” engines and 
capable of carrying ten passengers at a cruising speed 
of 120 m.p.h., is now in course of design and con- 
struction. Messrs. Short, as is well known, produce 
floats for seaplanes made by other builders. Among 
work of this nature carried out during the year 
exceptional interest attaches to a pair of floats 
designed to be fitted to a Cierva autogiro. Several 
new designs of large flying boats are now in hand in 
the company’s drawing office and construction work 
will be begun on them early this year. 

Airspeed Ltd.—The company known as Airspeed 
Ltd. started to build civil aircraft at York in 1931. In 
the spring of 1933 it moved to a much larger establish- 
ment at Portsmouth, where it concentrated on the 
production of machines of the ‘‘ Courier ’’ type which 
we illustrated and described a year ago. During 1934 
the Portsmouth factory was enlarged to nearly three 
times its original size. The company now employs 
about 350, counting staff and workmen, as compared 
with less than 40 in 1931. Still farther extensions are 
now being planned. Another noteworthy event in the 
company’s history last year was its amalgamation 
with Swan, Hunter and Wigham Richardson, Ltd. 

Production during 1934 was confined to the 
* Courier ” and a somewhat larger and more powerful 
version of it known as the ‘* Envoy.’ The “ Courier ” 
retains its distinction among commercial machines for 
its high speed and low power. With one *‘ Lynx ”’ 
engine of 240 h.p. it can carry five passengers and the 
pilot at a crusing speed of 140 m.p.h. The *‘ Envoy ”’ 
is equipped with two Wolseley engines of 200 h.p. 
each and carries one pilot and eight passengers at a 





cruising speed of 145 m.p.h. Constructionally the two 
types are similar in so far that they are built with 
plywood and spruce fuselages. The centre section, 
together with the undercarriage, petrol tanks, &c., is 
built as a complete unit to which the fuselage is 
bolted. The undercarriage is of the retractable 
pattern. The design, claimed to be the first British 
retractable undercarriage to be built and standardised, 
differs from others in that the wheels when retracted 
project for about a third of their extent from the lower 
surface of the wings. They are supported in this 
position sufficiently to enable the machine to be 
landed with the wheels retracted. It is stated that, 
if a forced landing has to be made on marsh land or on 
land covered with small bushes, it is safer to alight 
with the wheels retracted than with the undercarriage 
fully extended. Practical tests in these circumstances 
have resulted in no damage worse than a bent pro- 
peller being sustained. The retraction and extension 
of the undercarriage are both effected hydraulically. 
It is stated that with it retracted the speed of the 
machine is 35 m.p.h. greater than with it extended. 

Other Manufacturers.—During the year Spartan 
Aircraft, Ltd., of East Cowes, concentrated on the 
construction of the Mark II model of the “‘ Cruiser ”’ 
four/ten-seater low-wing monoplane. Particulars of 
this machine were given in our previous review. The 
company is now engaged on the development of this 
machine consisting of the introduction of a number of 
general all-round improvements suggested by the very 
extensive practical service which the design has now 
had.... The Handley Page ‘‘ Heyford ” long range 
bomber which we illustrated and described a year ago 
has been developed in the direction of lengthening 
its range, increasing its speed and climbing rate, 
augmenting its weight-carrying capacity and 
providing improved accommodation for the crew and 
a better field of vision for the pilot. These improve- 
ments have been effected by a series of small modifica- 
tions uniting to give a reduction of the drag and the 
tare weight, an increased airscrew efficiency and a 
reduced fuel consumption at cruising speed. The 
pilot’s cockpit is now totally enclosed. This enclosure 
has made it possible to extend the pilot’s are of vision, 
as compared with that obtained from an open cockpit, 
for it has permitted the front coaming of the cockpit to 
be cut away.... The Cierva Autogiro Company, 
Ltd., has adopted a new arrangement whereby in 
future all new models will be brought out by its various 
licensees who will be entirely responsible for the 
design of the machines which they produce, the com- 
pany co-operating with them, if necessary, only in 
connection with the autogiro parts. Messrs. A. V. 
Roe, of Manchester, and Messrs. G. and J. Weir, of 
Glasgow, are at present producing autogiro machines 
as licensees under this new arrangement. 

(T’o he continved.) 








Water Supply & Sanitary Engineering in 1934 


No. 


(Concluded from page 26, January 4th.) 


Burnley. 
| 1E only engineering works completed by the county 
borough of Burnley during the year were such details 


as the installing of weir gauges and automatic recorders, 
together with the laying of distribution mains and 
connections. Burnley is fortunate in having adequate 
storage capacity for water, a new reservoir having 
been opened in 1926, and the drought did not greatly 
affect the borough. Rainfall during the year on the 
gathering grounds was 40-75in., as against an average 
for the last fifty-three years of 45-96in., and a figure 
of only 33-95in. for 1933. In sanitary engineering no 
new works of any importance were carried out during 
the year. 


Bradford. 


The annual report of the sewage department of the 
City of Bradford contains a large amount of inter- 
esting information as to the operation of the Esholt 
sewage works. An electrical treatment of sewage in 
order to coagulate colloidal matter in the tank effluent 
prior to filtration has been the subject of an experi- 
ment. The results obtained have not been up to the 
standard anticipated, and coupled with the fact that 
the cost of current to do the small amount of work is 
excessive, the adoption of a similar process on a large 
scale is considered to be out of the question. The 
volume of sewage treated by the department during 
the year was over 7000 million gallons. In spite of 
the unusually dry weather, the effluents from the 
Esholt works have been consistently good, although 
the Bradford sewage contains 50 per cent. of trade 
effluents from wool scouring, dyeing, and chemical 
works. The abnormal conditions caused a number of 
small difficulties in detail operations and put a heavier 
load on all the plant, particularly the filter beds. 


Leeds. 


Other than the laying of some 20 miles of dis- 
tribution mains, no constructional work was carried 





out by the waterworks department of the City of 
Leeds. 

The whole of the sewage of the city, excepting that 
of a small area on the south-western boundary, which 
is served by the Rodley works, is disposed of at the 
main sewage purification works situated on the new 
sewage disposal estate at Thorpe Stapleton, about 
3 miles from the centre of the city to the south-east. 
During the year the sludge press house has been com- 
pleted, and installation of the sludge-pressing ma- 
chinery is now proceeding. A contract has just been 
let for the construction of sludge storage tanks in 
connection with the above press house. 


Manchester. 


Work upon the Davyhulme sewage works exten- 
sion is now practically completed. The bio-aeration 
and ‘‘ Simplex ” units have been put into operation, 
and the air diffusion units should commence work 
early this year. Work upon the laying of sewers in 
connection with the Manchester main drainage and 
Wythenshawe main drainage schemes has been 
continued, and to relieve flooding in the Ladybarn 
district the laying of a 33in. sewer has been begun. 
The Corporation waterworks report that very little 
work was carried out during the year. On the 
Haweswater scheme, the Mardale tunnel, which is 
4-8 miles long, is being lined, and work has been 
recommenced on the dam. 


Pontefract. 


A new pumping station was opened by the Borough 
of Pontefract in October. It deals with the water 
from two bore-holes, sunk into the New Red Sand- 
stone at a depth of 395ft. below the surface. The 
erection of this pumping station, known as the Egg- 
borough works, was started in December, 1932. 
Both bore-holes are 40in. in diameter for a depth of 
142ft. One then continues to the bottom with a 
diameter of 36in., while the other is 36in. in diameter 








to a depth of 200ft. and thence 33in. diameter. The 
pumping plant consists of two sets of triple-expan- 
sion condensing steam engines, each of 135 h-p., 
and each with a nominal capacity of 45,000 gallons 


per hour against a mean head of 445ft. Both the 
pumps are guaranteed to be capable of carrying an 
overload of 20 per cent. The engines drive ram 
pumps situated in the basement of the engine-house, 
and also bore hole pumps situated outside the engine- 
house, through extension cranks. The reciprocating 
bore-hole pumps are carried to a depth of 200ft. 
below the surface. They lift the water out of the bore- 
hole and pump it along a 20in. main to sand catching 
tanks, whence it is drawn by the ram pumps and 
forced through 10 miles of 16in. pipe to the reservoirs 
at Park Hill. 


Preston. 


New works carried out for the Preston waterworks 
department during the past twelve months include 
the last length of a bitumen-lined 30in. steel main. 
11 miles long, which is now finished, and also a gravi- 
tation tunnel forming a continuation of this aqueduct 
for a length of 1000 yards through Longridge Fell. 
about 8 miles north-east of Preston. This tunnel 
has been driven through alternating strata of grits 
and shales; it has a finished section, 6ft. 6in. by 
5ft., with a semi-circular water channel in the bottom ; 
and is lined throughout with interlocking concrete 
blocks made from the rock excavated during the 
driving of the tunnel Other work completed includes 
intake works of a novel character on the Langden 
Stream, in the Forest of Bowland, where the Corpora- 
tion has a 5000-acre watershed, some 20 miles north- 
east of Preston. The works comprise a large side 
intake weir with automatic flood gate, controlled by 
the rise and fall of the stream, through which the 
water enters the settling pool prior to its entering the 
Preston main aqueduct. There is also a large Venturi 
flume of mass concrete construction, having a throat 
width of 17ft. 9in., capable of dealing with an esti- 
mated maximum flow in the stream of 1000 million 
gallons per day. This flume has been erected for the 
purpose of obtaining accurate data of the stream flow. 
with a view to more exact estimation of the run-off, 
evaporation, and absorption of the watershed. The 
third principal feature of these works is a floating 
weir, 4ft. in width, for controlling a uniform flow 
of water to a fish pass at all states of river level. 
Concrete baftle walls have also been erected in the 
stream bed with a view to directing the river into a 
suitable course, and keeping the weir approaches 
clear of silt. 


Reading. 

During the year 1934 a contract to the amount of 
£46,700 was let to Collier and Catley, Ltd., of Read- 
ing, for the followig new work at the sewage works, 
Manor Farm, Reading :— 

Two new horizontal flow sedimentation and balanc- 
ing tanks, 160ft. by 52ft. 6in. by 8ft. 9in. deep, having 
a depth of 3ft. available for balancing. The tanks are 
to be sludged by manual labour, sludge outlets being 
situated at the quarter points. When the tanks are 
full a skimming machine will remove scum to a scum 
weir built in the thickness of the end wall and con- 
nected to the sludge main. The machine will cover 
the width of the tanks and will be carried on rails 
fixed to the walls. Floating arms are provided for 
emptying the tanks down to sludge level. Three 
primary sludge digestion tanks are being constructed, 
depth 14ft. and combined capacity 1,450,000 gallons. 
The sides are of earth sloped 14:1, and lined with 
concrete slabs ; the floors are earth. Each tank has 
three inlets and outlets and the sludge will pass vid 
the latter to three secondary digestion tanks, by 
gravity. These tanks are 6ft. 9in. deep, and have a 
combined capacity 1,525,000 gallons. The econstruc- 
tion is the same as that of the primary tanks, but as 
they will be emptied the floors are covered with con- 
crete slabs. Brick decanting chambers are provided 
to remove separated water. Surplus exeavation has 
been used to raise an area of 25,000 square yards 
above floor level and drying beds are being constructed 
on this area. The floor has 9in. gravel topped with 
3in. ashes and is drained by 4im. agricultural pipes 
laid herring-bone at 20ft. centres. The effluent from 
the partial treatment activated sludge plant will be 
conveyed by new concrete tubes, to the new filter 
beds. The filter area is 2 acres, average depth 9ft. 6in.., 
and has a capacity of 30,000 cubic yards, the rate of 
application being 120 gallons per cube yard per day. 
The area forms one large bed bounded by a 9in. brick 
wall supported by an earth embankment. The outer 
wall follows the path of the distributors, of which 
there are twelve, each having six arms. The filter 
medium is metallurgical coke, broken to pass jin. to 
l}in. gauge. The concrete floor has a false floor of 
tiles and slopes to two channels, which run through 
the bed as culverts. These carry the effluent to six 
humus tanks, each 100ft. by 50ft. by 589in. deep, 
fitted with floating arms and scum boards. Humus 
will be removed by manual labour and pumped to 
the imcoming erude sewage. Extensions have been 
made to the pump-house for new crude sludge pumps 
and a pump to replace ejectors, a new mess-room and 
pump-house will house the pump for the return of 
liquor from drying beds and secondary digestion 
tanks, and a shidge pump for pumping sludge on to 
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the drying beds. On the filter side a new pump-house 
and mess-room contains the humus and humus tank 
emptying pumps. 


Sheffield. 


Although no new works were carried out by the 
sewage «lisposal department of the City of Sheffield, 
a scheme is under preparation for a new sewage works 
in an outer district, and it is anticipated that work 
will be started upon it early in the spring. 


Wolverhampton. 


The new sewage works which were inaugurated 
some twelve months ago were mentioned a year ago. 
The year 1934 saw the accumulation of data relating 
to the limiting capacity of various parts of the plant, 
and various minor troubles incidental to new works 
were overcome. Special attention is being given to 
experimental work with model tanks to determine 


what factors aid or retard settlement of suspended | 


solids in continuous flow tanks. 


Shing Mun Valley Waterworks, Hong Kong. 


Excavation of the cut-off trench of the main dam 
has been completed practically throughout its entire 
length to an approved foundation for the placing of 
the concrete of the cut-off wall. Over 33,000 cubic 
yards of concrete have been placed in the concrete 
retaming wall or “thrust block”? to support the 
reinforced concrete diaphragm, and some 45,000 
cubic yards of rock have been deposited in the rock- 
fill downstream of the “‘ thrust block.”’ The rock-fill 
at its highest point is now about 100ft. above founda- 
tion level. The excavation has been substantially 
completed for the valve shaft, diversion and overflow 
tunnel, and for the bell-mouthed overflow and the 
vertical and inclined shaft which leads into the down- 
stream portion of the diversion tunnel. Work has 
also been in progress in connection with the Pine- 
apple Pass embankment—a subsidiary dam about 
L00ft. high, which is being constructed to close a gap 
in the side of the valley—and about 16,000 cubic 
yards of material have been placed inthe earth embank- 
ments, stone toe and rock-fill. Four quarries are now 
in operation supplying rock for the various purposes 
of the work. The work is being carried out for the 
Government of Hong Kong by direct administration 
to the designs and under the ‘supervision of Messrs. 
Binnie, Deacon and Gourley, the resident engineer 
being Mr. G. B. Gifford Hull, M. Inst. C.E. 

FRANCE. 
Sanitary Engineering. 

The increasing volume of sewage collected in Paris 
and the suburbs has modified the problem of dealing 
with it in the most efficient and economical manner. 
More than 1,000,000 cubic metres of sewage and used 
water are diverted daily to the Clichy station alone, 
and as a scheme now under consideration provides 
for the disposal of all the sewage from the Department 
of the Seine, now regarded as the limit of Great Paris, 
the problem becomes more complicated. The idea of 
depending for its solution upon an extension of the 
Acheéres sewage farm is no longer entertained. The 
area of the farm is being increased to 12,500 acres, 
and, within limitations, it will constitute an important 
part of the new scheme, especially for the purification 
of used water. Experiments carried out for many 
years at Colombes with activated sludge and other 
processes were intended to provide a means of com- 
parison with a view to selecting the most suitable 
and economical method of treating the Paris sewage, 
and so long as the Achéres farm was capable of deal- 
ing with the sewage sent to it, the adoption of bacterial 
treatment was delayed, owing to the heavy cost 
involved. The disposal of Paris sewage has entered 
upon a new phase with the preparation of a scheme 
in which the Department of the Seine et Oise par- 

. ticipates, and as little can be done until these plans 
have been definitely settled, the work carried out 
during the year was restricted to urgent installations 
within the means of the limited financial resources 
available. 
of more activity, and it is:probable that the equip- 
ment of Achéres for used water purification and other 
works will be put in hand with the aid of the 650 
million frances that have been allocated from the 
public works relief fund for the execution of sanitary 
works around Paris. In other towns sanitary im- 


As the year closed there were prospects | 


| and in this direction a good deal of preparatory work 
| was accomplished during the year. 


| Water Supply. 


Work upon French water supply schemes was slowed 
| down during the year by the ‘partial suspension of 
| State subventions for rural water undertakings and 
| by the financial stringency which delayed the putting 
|in hand of many municipal plans, but the conse- 
| quences of the drought revealed the necessity of 
| making special efforts to push forward the vast pro- 
| gramme of water supply which it will take many years 

to complete. The State subventions for rural water 
supply have been resumed, with the stipulation that 
| the cost of distribution must not involve more than 
| a stated charge on consumers, and a sum of 300 million 
| francs has been allocated from the public works relief 
| fund as additional aid to local bodies in carrying out 
| water supply schemes. There are a few proposals for 
| distributing water over wide rural areas, but, generally, 
each commune submits plans for its own supply 
/in order to obtain the subvention. In Paris the 

fall of the water reserve to a disquieting level during 
| the drought also revealed the danger of delay in 
| providing additional sources of supply. This danger 

would be obviated if the proposal to bring a million 
| cubic metres of water daily from the Vals de Loire 

were put in hand, but work upon it cannot be started 
| until financial arrangements are completed, and during 
| the year difficulties in this connection arose that are 





likely to hold up the Vals de Loire scheme for some 
time. Nevertheless, little can be done in any case 
until a final selection has been made of plans sub- 
mitted in. competition. Meanwhile, a good deal of 
preparatory work has been accomplished with a view 
to reaching an assured total of 1,500,000 cubic metres 
a day for Paris and the suburbs by extending existing 
supplies and increasing the capacity of reservoirs. 
Additional water is to be obtained from the Vals 
de lYonne, and the flood reservoirs on the upper 
reaches of the Seine will constitute an important 
supply to be drawn upon if necessary. Three dams 
have been completed, and work was begun on the 
Champaubert dam, which will impound 23 million 
cubic metres of water. The programme of works is 
being constantly enlarged to meet the requirements 
of a vast and rapidly growing suburban area. Else- 
where a number of important schemes have been put 
in hand, notably for the supply of water to all the 
suburban districts of Marseilles, and the large pump- 
ing station of Sainte-Marthe is nearing completion. 
The drawing of water from subterranean supplies is 
being carried on more extensively, and while some 
Paris suburbs contemplate sinking artesian wells, 
further well boring has been continued at Lille for 
town and district supply. For sterilising surface 
water, chlorination more than holds its own, though 
the ozone treatment has made some progress and 
half a dozen towns are now equipped with it, but 
ozone sterilisation is necessarily controlled by the cost 
of electricity. 








The Physical Society’s Exhibition. 


No. 


ia 


(Continued from page 12, January 4th.) 


| aes anamases research and special testing 
JME methods were represented by the exhibits of Sir 
| Robert Hadfield, of Hadfields, Ltd., Sheffield. A 
| contact thermo-couple pyrometer was shown for the 
| determination of the temperature of heated surfaces 
| below about 600 deg. Cent., which is below the range 
| of optical pyrometers. Constructed in the Hadfield 
laboratories, the instrument is claimed to offer 
advantages over other types of instruments designed 
for the same purpose, particularly as regards the 
rapidity and accuracy with which readings may be 
taken on the galvanometer. Loss of heat through the 
couple stem is prevented by an adjustable heating 
coil and the correct conditions for measurement are 
first obtained by the indications of a differential 
| couple used for detecting any temperature gradient 
| along the stem. A switch is then operated to connect 
| the surface couple to the galvanometer through a high- 
| resistance circuit, when the temperature is indicated 
| directly. 
A chart showed the wide range of properties 
obtainable in ferrous alloys and the large range of 
| temperature, extending from near absolute zero to 
| 1400 deg. Cent., over which they are employed. Other 
| exhibits were designed to show the structural charac- 
| teristics of an alloy of iron, chromium, tungsten, and 
|aluminium associated with its behaviour in cold 
| drawing, the microstructure of a worm crusher jaw 
|of manganese steel from the surface inwards to a 
| depth of 15-5mm., the surface magnetic effects in 
| manganese steel caused by decarburisation in heating 
| during the manufacturing process, and the critical 
| influence of temperature in the development by 
deformation of the magnetic properties in austenitic 
|and non-magnetic steel containing 18 per cent. 
|chromium and 8 per cent. nickel. Tests show that 
| when compressed at room temperature this steel 
displays the usual magnetic properties owing to 
| deformation, but when compressed at 200 deg. Cent. 
|it remains non-magnetic. Manganese steel which is 
similarly austenitic is not rendered magnetic at either 

| temperature. 
A new voltage regulator (Fig. 11), suitable for use 
'in circuit with the field winding of a dynamo and 
| designed to eliminate contact wear and to avoid radio 
| interference, was exhibited by Isenthal and Co., Ltd., 
|of Ducan Works, Victoria-road, North Acton. The 
| part of the field resistance which is subject to varia- 
| tion for the purpose of voltage regulation consists of 


provements have been retarded by considerations of | a pile of carbon discs, and the total resistance varies 


economy, but here again necessary works may be 
started with the financial facilities offered to munici- 
palities under the five years’ relief scheme. As 
regards refuse disposal, there have been extensions 
and improvements to existing incineration plants 
and the Issy-les-Moulineaux station is now dealing 
with 3500 tons of refuse daily. The practice of send- 
ing refuse for distribution as fertiliser outside the 
suburban area will soon be discontinued, owing to the 


economy of modern incineration methods and the | 


increasing cost of transporting refuse beyond the 
expanding suburbs. The acceptance of incineration 
on the grounds of public health and economy has 
removed objections to the carrying out of plans for 
installing suburban plants. Incineration has been 


adopted by thirteen out of the hundred small towns, | 


in accordance with the pressure exerted on. the pile. 
| The plates are pressed together by a spring, but the 
| pressure is counteracted by the pull of an electro- 
|magnet connected across the generator terminals, 
so that any increase in the voltage results in a reduc- 
tion in the pressure and a consequent increase im 
resistance, which reduces the generator exciting 
|current. A reduction of the generator voltage 
| naturally produces the reverse effect, and the voltage 
| is therefore maintained at a constant level. The pull 
| from the spring is transferred to the magnet by means 
| of a flexible steel band, which adapts itself to a cam 
| on the magnet armature, the cam being designed so 
| that it adjusts the distance between the line of pull 
on the band and the pivotal axis of the armature 
magnet to maintain mechanical equilibrium in all 





positions. A dashpot is provided for the purpose 
of steadying the armature motion. 

The standard accuracy is about 2 per cent., but 
by the addition of certain features it is possible to 
maintain the voltage constant within the limits of 

0-5 per cent. As there are no contacts, the regu- 
lator requires no attention, and there is practically 
no wear on the moving parts. The current consump- 
tion of the electro-magnet is between 7 and 12 watts, 
and that of the ballast resistance used for compensat - 
ing the heating effect of the solenoid 12 to 36 watts. 
As the regulator is unaffected by vibration or position, 














FIG. 11—-VOLTAGE REGULATOR—ISENTHAL 


it has met with applications aboard ship and also in 
connection with the control of electric train lighting. 

A recorder for Venturi flumes operating under 
drowned conditions was one of the exhibits of George 
Kent, Ltd., of Luton. In the case of a flume with a 
free discharge it is only necessary to measure the 
upstream depth to obtain a correct indication of the 
flow, and Kent recorders operated by a single float 
are suitable for that condition. But in the case of 
drowned flumes it is necessary to employ a recorder 
which will multiply the depth at the float by the 
square root of the difference between the upstream 
depth and the depth at the throat. This, naturally, 
involves the use of two floats and a rather more com- 
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plicated recording mechanism, as shown in Fig. 12. 
The Kent V.F. recorder exhibited performs this duty 
in a reliable manner, for the resultant movement of a 
differential gear is equal to the difference between the 
upstream depth and throat depth. The movement 
rotates a square root cam and the feeler arm operates 
a rack which moves in a vertical direction, the move- 
ment being proportional to the square root of the differ- 
ence between the upstream and throat depths. The 
remaining part of the mechanism consists of a carriage 


requirements. Thermostats associated with the 
system take the form of heat-sensitive elements, 
which cause a brush to move over a potentiometer 
resistance (Fig. 15). A second potentiometer resist- 
ance is attached to the final gear shaft of the motor, 
which actuates the valves or dampers, and both 
potentiometer resistances are connected to the two 
coils of a relay in such a way that when equal currents 
are flowing through the two coils, the armature is not 
deflected and neither of the two contacts provided 














effect of the variation of the thermostat potentio- 
meter resistance current in the relay is again balanced 
and the armature drops back into the neutral position, 
thereby breaking the contact which caused the motor 
to operate. The motor is therefore brought to rest, 


but even the slightest variation of the resistance 
brought about by a variation in temperature causes 
the motor to operate in one direction or the other, 
according to whether the movement is caused by 





temperature increase or decrease. 








FiG. 12—RECORDING MECHANISM OF FLUME 
RECORDER—KENT 


which moves in a horizontal direction and is operated 
by means of a cord wheel which is rotated by the float 
measuring the depth of the Venturi flume throat. 
The two motions are combined in such a manner that 
the resultant motion is proportional to the product of 
the throat head and the square root of the differential 
head and the product is therefore proportional to the 
rate of flow. 

A recorder designated type K.M./C.D. was shown, 
to represent an example of the range of Kent fluid 
tlow meters operating in conjunction with orifice 
fittings or Venturi tubes. The instrument—Fig. 13 
is suitable for the measurement of water, steam, air, 
gas, or oil, and is claimed to present several advan- 
tages, such as an interchangeable downstream leg 
in the mercury U tube to enable a single recorder to 
deal with a very wide range of flows. The change 
from one leg to another is rapidly made without 
disturbing the recorder. Steel check valves are pro- 
vided on both legs of the U tube to prevent damage 
and loss of mercury owing to overload or reversal of 
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Fic. 15—CONTROL SYSTEM FOR VALVES—DRAYTON 


“THe Enoincer 


differential pressure. Ample power is available for 
operating a recording pen integrator and indicating 
pointer, both of which may be combined in the same 
meter casing if required. 

A section through the mercury chamber is given in 
Fig. 14. The motion is transmitted to the recording 
mechanism by a float riding on the mercury and a 
crank through a leak-proof gland. A static pressure 
record can also be provided for, different coloured inks 
then being employed to distinguish the flow line from 
the pressure line on the chart, which can be supplied, 
if necessary, to give readings directly to units of flow. 
Another Kent exhibit was an electrical indicator and 
recorder in which the value of the quantity being 
measured is transmitted each minute by passing a 
current through the connecting line wire, the duration 
varying according to the value measured. 

A control system was shown by the Drayton 
Regulator and Instrument Company, Ltd., of 
West Drayton, Middlesex, for opening valves, 





dampers, &c., in accordance with heat or other 





Fic. 13—-FLOW RECORDER—KENT 


on the relay is made. But if the brush on the trans- 
mitting potentiometer resistance, operated by the 
thermostat, is shifted so as to cause more current to 
flow through one coil of the solenoid than through the 
other, either one or the other of the two contacts 
on the relay is made, and the motor is therefore started 
in one direction or the other. As soon as the motor 

















FIG. 16—WIND SPEED AND DIRECTION INDICATOR— 


ELLIOTT 


is started the brush on the final gear shaft of the motor 
is moved over its potentiometer resistance in the 
direction that causes the variation of the latter 
resistance to compensate for the alteration in current 
distribution brought about by the movement of the 
thermostat potentiometer resistance brush. 

As soon as the motor potentiometer: brush has 





carried out sufficient movement to counteract the 


14—SECTION THROUGH MERCURY 
OF FLOW RECORDER—KENT 


Fic. 
CHAMBERS 


The Elliott transmission system for the remote 
indication of electrical and mechanical movements 
was one of the outstanding exhibits of Elliott 
Brothers, Ltd., of Century Works, Lewisham. 
Constructed under the Shotter patents, the apparatus 
has the merit of simplicity, which is apparent from 
Fig. 17. The input or excitation circuit consists of 
a small electro-magnet, T 5, supplied with current 
from an ordinary circuit through a voltage regulator, 
which compensates for all normal voltage variations. 
A coupling loop ¢ mechanically connected to the 
primary mover constitutes the moving element. It 
embraces the core of the electro-magnet T 6, and 
is shaped so that according to the movement of the 
primary mover, it passes in and out of the air gap 
of the other electro-magnet, T 5. When the latter is 
excited and the loop is rotated by the primary mover 
so that it enters the air gap in the electro-magnet 
T 5, a current is induced in the winding of the electro- 
magnet T6. This current is proportional to the 
amount of the loop which comes within the gap of 
the electro-magnet T 5; in other words, the induced 
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FiG. 17—REMOTE INDICATOR—ELLIOTT 


current is proportional to the movement of the 
primary mover. The arrangement may be regarded 
as a transformer with a ratio that varies with the 
position of the coupling loop ¢. 

The output circuit consists of a copper oxide 
rectifier, together with a smoothing circuit, the 
induced A.C. being rectified and passed over a pair 
of pilot wires to the distant receiver, which takes the 
form of a moving coil recording or indicating instru- 
ment, the former normally being of the intermittent 
dotting or chopper bar type. With either type of 
instrument, the resistance of the pilot wires may be 
up to 3500 ohms. When a torque of not less than 
50 gramme-cms for full deflection available 
from the primary mover, a continuous recorder of 
the ordinary pen type may be used, but in this case 
the pilot wire resistance is limited to 800 ohms. 
The power absorbed from the primary mover by 
the moving element of the system is very small, 
and when the system is adapted to a standard elec- 
trical indicator, the distortion from the normal 
scale reading is practically negligible. Only two 
pilot wires are necessary, and by means of a selector 


is 
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dialling mechanism of the automatic telephone type, 
the readings of a number of primary movers can be 
indicated on a single distant receiver. 

The instrument shown in Fig. 16 has been produced 
by Elliott Brothers for the purpose of indicating or 
recording in any desired situation (or number of 
situations up to ten) the velocity of the wind in 
feet per second, and its bearing or direction in degrees. 
The instrument is an improvement on 
types in that the anemometer and wind vane are 


combined in one unit, thus giving economy in space | 
and reduction in weight. The principal improvement, | 


however, lies in the steadiness with which it indicates 
the mean direction of the wind, the design of the 
instrument being such that it is unaffected by cross 
eddies and gusts of short duration. The anemometer 
will operate at a minimum wind speed of 5ft. per 
second, and at this speed the instrument will indicate 
the direction within 6°. At higher speeds the direction 
is indicated with greater accuracy and may be relied 
upon to within 2°. To reduce the wear on the anemo- 
meter and transmitter, an electrically operated brake 
is fitted, which prevents the fan from rotating when 
indications are not required. The illustration shows 
the general appearance of the anemometer and 
wind vane, together with the wind speed and direction 
transmitters, forming the complete transmitting 
unit. Indicators or recorders (up to ten in number), 
for both wind speed and direction, may be used in 
conjunction with the one transmitting unit. Wind 
speed and direction recorders can be provided if 
required, enabling an accurate and permanent graphic 
record to be obtained, showing the extent of varia- 
tions in velocity and direction over a definite period 
of time. 

Exhibits in the Research and 
Section of Mr. G. F. Shotter, of the North Metro- 


politan Electric Supply Company, were designed to | 


demonstrate the cause of rusting or oxidation of the 
pivots in electricity meters. As it was thought that 
under the high pressures existing at the point of 
contact of the pivot and cup, oxygen necessary for 
the production of oxide might be released from the 

















FiG. 18—UNIT FOR TESTING ELECTRICITY 
METER BEARINGS 


sapphire, tests were carried out to verify the theory, 
and the units employed for the purpose—Fig. 18 
were exhibited. It will be perceived that the test 


units are in the form of a lamp bulb containing the | 
pivot attached to a rotor and the cup fixed to} 


the stem of the bulb. Rotation of the former is 
obtained by means of a three-phase supply, or by a 
suitably displaced single-phase circuit. For examina- 


tion of the jewels the rotors, which weigh 25 grammes, | 


are lifted off with a powerful magnet. The torque 
is 160 dyne cm. The tests proved that rusting was 
due to oxygen derived from the sapphire, but the 
rust will be produced with any jewel material in the 
presence of oxygen and/or water vapour. The 
results of the tests were as follows :—(1) Steel pivot, 
sapphire jewel in air; normal condition of dry 
jewel; rusted after 300,000 revolutions. (2) Steel 
pivot, sapphire jewel in dry oxygen ; stopped running 
after 40,000 revolutions. (3) Steel pivot, sapphire 
jewel in vacuum (0-00004 mm. mercury); no sign 
of oxide after 550 million revolutions. (4) Steel 
pivot, steel cup in air; stopped after 24,000 revolu- 
(5) Steel pivot, steel cup in oxygen ; stopped 
after 85,000 revolutions. (6) Steel pivot, steel cup 
in vacuum; 500 million revolutions; no sign of 
debris and no increase in friction, though surface of 
cup has flowed. (7) Steel pivot, diamond jewel in 
dry oxygen; 30 million revolutions before rust 
appeared ; stopped at 54 million revolutions. 

The effects of mechanical strain on the properties 
of magnetic materials were shown by the exhibits 
of Dr. F. D. Smith and Mr. C. A. Luxford, of the 
Admiralty Laboratory, Teddington. The phenomena 
of magnetostriction, or the relationship between 
magnetic properties and stress in magnetic bodies, 
have been studied in this laboratory in connection 
with a system of depth recording for ships, and during 


tions. 


Experimental | 





| this investigation some effects were observed which 
|promise to prove of considerable value for the 
| measurement of stress in engineering practice. The 
| diagram, Fig. 19, shows one of the ways in which 
| the magnetostriction properties of a metal such as 
‘nickel may be used for indicating or recording 
| mechanical stress. Two similar nickel tubes form the 
cores of transformers having their primary windings 
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FIG. 19—-MAGNETOSTRICTION APPARATUS 


|connected in series, and energised from 230-volt, 
| 50-cycle mains. 

The outputs of the secondary windings are rectified 
and the currents are passed through a centre zero 
| D.C. instrument. The rectified output from one 
| transformer produces a deflection (say, to the right), 
| whilst that from the other transformer to the left. 
If the nickel cores are unstressed these deflections 
cancel, and the D.C. instrument remains at zero, 
but if one of the cores is under stress compression, 
|tension, torsion, bending or hydrostatic pressure, 
| the balance is upset and a corresponding deflection 
|oecurs. This simple circuit is adequate for steady 
|or slowly varying stresses, but more 
| apparatus is required for the study of rapidly varying 
| of transient stresses. An A.C. supply of relatively 
| high frequency is used, and the D.C. instrument is 
| replaced by a cathode ray oscillograph. 
| The exhibits of the Post Office Engineering 
Research Station, Dollis Hill, were of great interest to 
| communication engineers, but owing to limitations of 
| space we can only refer to a few of them that are most 
easily understood. The valve microphonicity test set, 
shown diagrammatically in Fig. 20, has been designed 
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FIG. 20—-VALVE MICROPHONICITY TEST 

| for the purpose of comparing the magnitude and time 
duration of the microphonic noise produced in various 
valves of otherwise similar characteristics when a 
suitable blow is applied. The valve under test is 
mounted on a wooden block which receives a blow 
from a steel ball and the output noise is recorded on a 
noise meter having the usual frequency weighting 
response characteristic. 

As the use of the usual type of visual indicator 
limits the rapidity of acceptance insulation testing, 
the Post Office research engineers have designed an 
insulation testing set which gives an audible alarm 
when the insulation resistance of the test sample falls 
below a pre-determined value. The test voltage is 
applied to the specimen and resistance R,—Fig. 21 
in series and the leakage current produces a p.d. 
across R,, tending to increase the negative bias on 
the valve V and thence vid R, and the discharge tube 
coupling G to reduce the bias on the gas-filled relay 
GR. The device is set so that the current flowing 
through the insulation of a specimen below standard 
causes the bias on G R to fall to such a point that a 
discharge occurs, whereby the relay A operates and 
energises a buzzer B, which gives an audible alarm. 

Another Post Office exhibit was a voice frequency 
signal receiver. On trunk lines on which valve 
amplifiers are employed to increase the volume of 
speech it is not possible to signal (7.e., give calling 





elaborate | 


and clearing signals) by means of direct current. A 
similar problem arises when dialling over long non- 
repeatered circuits is contemplated, owing to the dis- 
tortion of direct current impulses introduced by the 
line. Both signalling and dialling may be accom- 
plished over long circuits by using voice frequency 
currents, but a means must be available to convert 
the voice frequency pulses into D.C, signals. 

The receiver—Fig. 22--composed of an amplifying 
followed by two valve relays will operate on 





| valve 





AAA. 


V¥¥revvV 






































| é 

| 875V 

| 

| 

| B 

? 

| : 

| 7 

| $ be 

| Test f 7 
Terminals R 


Tre Ewaineee 


FIG. 21—INSULATION TESTING SET 


either 600 or 750 cycles per second. The cutput, when 
dialling, is almost undistorted between 0-15 and 
| 3 volts. The receiver remains connected to the line 
| while speech is passing, and therefore must be immune 
| from operation by voice currents. It has been found 

that false operations occasionally occur owing to 
| sub-harmonics of the signal frequencies, which are 
| therefore employed to apply a bias to the valve relays, 
|thus providing a guard circuit. Sufficient speech 
| immunity is obtained during the dialling period with- 
| out delay, but during the talking period a delay ot 
| about 200 milliseconds is added. The demonstration 
‘showed the operation on the signal frequencies and, 
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FIG. 22—VOICE FREQUENCY SIGNAL RECEIVER 


| receiver, the extent of the speech discrimination may 
be assessed. 

Other Post Office exhibits consisted of a voice- 
operated switching or stabilised repeater for two wire 
telephone circuits, an artificial mouth for investiga- 
tions on the performance of microphones under close 
speaking conditions, and a speech volume limiting 
device with a cathode ray oscillograph. 

(To be continued.) 








THE year 1915, now twenty years ago, was, in the matter 





of the number of passengers killed in train accidents, 
the worst on record. That, almost wholly, was due to the 
Quintinshill troop train disaster of May 22nd, when it was 
estimated that 224 lives were lost. The down morning 
Trish mail was derailed at Weedon on August 14th, and 
ten killed ; whilst a collision with a light engine at Jarrow 
on December 17th led to a serious fire in a local passenger 
train and eighteen passengers then lost their lives. The 
year opened badly, as on January Ist, at Ilford, Great 
Eastern Railway, a passenger train which was crossing 
from the up local to the up through line was struck by 
another passenger train running on the up through line, 
the driver of which overran his signals. Ten passengers 
were killed, and as both trains were well filled with sub- 
urban passengers proceeding to London, no less than 500 
complaints of injury were received—the average number 
of ngers injured during a year is usually between 
300 and 400. Reading the report again, after this interval 
of time, one cannot but regard it as a bad case of careless 
driving, and to agree with Colonel von Donop that it 
was somewhat strange that the driver, on seeing the home 
signal at ‘‘ danger’ should not at once have taken steps 
to stop his train. The home signal was 450 yards from 
the point of collision, and, in accordance with the Great 
Eastern practice, a detonator was always on the rail when 
the signal was “‘on.’’ The man said he did not hear the 
detonator explode, but plenty. of witnesses testified to the 
contrary, pon. Colonel von Donop considered that it was 





the explosion which gave the first alarm to the driver. 
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Rail and Road. 


THE report by Colonel Trench on the collision of 
September 28th at Winwick Junction, Warrington, 


L.M.S.R., when ten passengers and a guard were killed, | 


was issued on January 3rd, and is reviewed in our Leader 
pages herein. 

THE only railwaymen other than Sir Josiah Stamp who 
were included in the list of New Year Honours are Lieut.- 
Colonel Sir William Raymond Portal, Bart., a Great 
Western director, who is made a peer, and Mr. H. H. 
Sterling, the chairman of the New Zealand Government 
Railways Board, who is given the rank of C.M.G. 


THE Southern Railway Company has a new chairman 
in the person of Mr. Robert Holland-Martin, hitherto the 
deputy chairman. This election has been made neces- 
sary by Lord Wakehurst (better known as Mr. Gerald 
Loder) having retired from the chair. Lord Wakehurst, 
who remains a director, succeeded the late Brigadier- 
General Everard Baring as chairman in May, 1932. 


We are informed that the second International Rail 
Assembly, which was held in Zurich in 1932, has decided 
to hold the next, the third International Rail Assembly, 
in Budapest. The Hungarian Association for Testing 
Materials, has taken upon itself the preparation and 
arrangement of this Assembly, which will be held between 
September 8th and 12th, 1935, in Budapest. The pro- 
gramme will be divided into general groups as follows :— 
I, General Questions; II, Wear; III, Brittleness, Internal 
Stresses, Ageing; IV, Working Results; V, Structural 
Questions ; VI, Welding. 

To fill the position of an Inspecting Officer of Railways, 
made vacant by the death last March of Lieut.-Colonel 


Kk, P. Anderson, the Minister of Transport has appointed | 


Lieut.-Colonel G. R. 8. Wilson. Colonel Wilson received 
his commission in the Royal Engineers in November, 1914, 


and after some months at Longmore Military Railway | 


Training School, he proceeded to France. Following the 
cessation of hostilities he served in various capacities, 
among them being a period at Catterick. He gained his 
practical railway training on the former South-Eastern 
and Chatham Railway, and recently on the Southern 
Railway. 
January Ist. 


A NEW scheme of numbering for motive power depéts | 


is being brought into operation by the L.M.S. Railway. 
Hitherto, separate series of shed numbers (which, among 
other uses, are carried on the smoke-box doors of loco- 
motives in order to identify the depédt to which the engine 
is allocated) have been employed on the Western, Midland, 
and Central Divisions respectively, while there has been 
no special system in use on the Northern Division. The 
Northern Division is now included in the new series of shed 


numbers, which have been allotted to all depéts through- | 


out the L.M.S. system without regard to the preservation 
of existing numbers in the case of the Western, Midland, 
and Central Divisions. 


THe Burleigh Viaduct, near Little Eaton Junction, on 
the north side of Derby, L.M.S.R., is to be strengthened 
in a similar manner to those at Broadholme, Belper Pool, 
and Swainsley, also over the river Derwent, a little farther 
north. 
and will take seven months to complete. The official 
intimation as to this work speaks of these bridges as being 
on the Derby-Manchester main line. That, however, is 
not correct ; the Manchester trains pass over this section 
of the L.M.S. system, but the railway is the Derby-Leeds, 
opened on May Ilth, 1840. Off that line there is a 
branch from Ambergate to Rowsley, which was brought 
into use on June 4th, 1849, whence, by various stages, 
New Mills was reached on January 24th, 1867, where 
the Manchester, Sheffield, and Lincolnshire was joined 
and access to Manchester obtained. 


iv is much to be regretted that Shildon, which already | 
forms one of the distressed greas, is to have its misfortunes | 
udded to by the closing of the London and North-Eastern | 
marshalling yard. It has been at that point that mineral 
traffic from the south-west Durham coalfield has . been | 
collected, and it was thence conveyed by electrically 
operated trains to Newport yard on the river Tees for 
shipment. That service, which consists of 16 miles of over- 
head equipment, furnishing power to electric locomotives, 
was opened in 1916. The closing of Shildon yard, and the 
withdrawal of the electrical services are due to the depres- | 
sion in the coal trade, the volume of mineral traffic being | 
now only one-seventh of that dealt with in 1913. The | 
gradual decline in the coal for shipment trade has made | 
the experiment of electric traction of little value. The | 
locomotives are of the 0-4—4-0 type, and are twelve in 
number. 

In concluding our remarks herein on December 28th as 
to the Aylesbury railway accident of December 23rd, 
1904, we said that there were objections to the recom- 
mendation of Sir Arthur Yorke that distant signals 
for the approach to such dangerous points as the then 
sharp curve at Aylesbury should be kept permanently in 
the ‘‘ warning” condition. The suggestion was that 
thereby a driver, seeing the distant signal against him, 
would reduce his speed in the anticipation that the con- | 
ditions implied that the home signal was at ‘ danger.” 
The main objection to that idea is that it encourages the 
driver to ignore that particular function of a distant 
signal being a repeater of the conditions of the home 
signal, because usually, although he may find the distant 
in the “‘ warning ” condition, he will find the home signal | 
at ‘‘ clear.” It should be noted that whilst Sir Arthur | 
made the above recommendation, he also discussed warn- 
ing boards at such places instead. He admitted though | 
that they would be of no effect unless illuminated at | 
night. Despite the above objection, the Great Western 
not only keep the distant normally in the “ warning ” 
condition at such places, but at all those, e.g., at passing 
places on single lines where reduced speed is essential. 
That step, moreover, finds countenance in the Ministry 
of Transport requirements for new railways, which pro- 
vide: ‘‘ Where special circumstances, e.g., permanent | 
speed restriction, justify the adoption of an unworked 
signal, it should be secured in the ‘ warning’ position, | 
and not coupled up.” 


Colonel Wilson entered on his new duties on | 


The work will require 700 tons of steelwork | 





Miscellanea. 





| charter, the name of the Queen Mary College. 
| ‘THE centenary of the first issue of railway tickets is to 
| be celebrated at Stockton on the 13th inst. 

THE new Corby (Northamptonshire) steel works of 
Stewarts and Lloyds were officially opened on the 7th inst. 

Two large lathes which are being made in Reddish 
| for export to Italy weigh, respectively, 330 tons and 
| 250 tons. 

Ir is proposed to provide an electric supply to the 

| temple on the top of the hill at the pilgrim centre of 
| Palni, in Madras. 


| Iv is announced that the Ford Motor Company has 
| decided to equip the Dagenham factory with plant for 
the manufacture of the V-8 Fords, which are now made 
| in Canada. 
| THE two great steel towers which were made by Stothert 
j and Pitt, of Bath, for the construction of the Mettur 
| dam in India (see THe EnarveEeR, December 21st, 1928) 
| are to be dismantled at a cost of Rs. 16,000. 


| Work has been started on a by-pass road round Win- 
| chester. It will be 74 miles long, 80ft. wide, and cost 
| £200,000. Its construction will entail a diversion of the 
Great Western Railway for a distance of about 1000 yards. 


AccorDING to the Daily Telegraph, the use of copper for 
| electrical purposes has been forbidden in Germany on the 
| grounds that all supplies of the metal must be available 
| for ‘* more important needs of national economy ”’ and for 
| export. 
| Ir is estimated that the magnesium, sodium, calcium, 
|and potassium chlorides of the Dead Sea, in Palestine, 
amount to about 40 million tons, while bromides account 
for a thousand million tons. These salts are being recovered 
by natural evaporation. 

AccorDING to the Industrial Bulletin, of Cambridge, 
Mass., U.S.A., iodine can now be produced in South 
| America at a price of 25 cents a pound. So now, says that 
| journal, iodine is eligible for reconsideration for processes 
where price alone kept it out before. 


A FILM of interest to engineers who use or contemplate 
using glass bulb rectifiers is being shown by the Hewittic 
Electric Company in the Western Electric Company’s 
| theatre in the West Wing Basement, Bush House, 
Aldwych, W.C.2, from Monday, January 14th, to Friday, 
January 18th. 


For the service of a swimming pool on the coast of the 
| United States at Fort Monroe, nineteen well points were 
jetted into the seashore sand, and from them there are 
drawn 30,000 gallons per hour of salt water at a cost of 
ll c. to give a complete change of water every 74 hours 
in a pool 60ft. by 90ft., with an auxiliary pond of 15ft. 
| by 60ft. 
THE estimated number of insured persons in employ- 


ment on December 17th was the highest of the year, the | 


| total being 10,248,000. On the same date the numbers 
| of unemployed persons on the registers of employment 
exchanges in Great Britain were 1,717,005 wholly un- 
;}employed, 288,257 temporarily stopped, and 80,553 
| normally in casual employment, making a total of 
2,085,815. 


It was hoped when work was started on driving the 
tunnel that is to divert the waters of the streams of Inde- 
pendence Pass, Colorado, from the west to the east side 
of the continental divide, for irrigation purposes, by means 
of a 3}-mile tunnel, that valuable metallic ore deposits 
might be discovered. This belief was fostered by the 
nearness of the Aspen and Leadville districts, but so far 

| only gneiss and granite have been penetrated. 


A TELEGRAPH sounder which operates with only 6 to 
10 milliampéres has been invented by Messrs. Nishina 
and Ebihara, of the Department of Communications, 
working in the Metal Research Laboratory of the Tohoku 
Imperial Observatory, says the Electrician. Trials have 
proved its advantages and have shown that costly relays 
and local batteries can be dispensed with. The essential 


feature is a magnet core of very high permeability at low 
| density. 


AccorptneG to the preliminary estimates of the Verein 
deutscher Eisen- und Stahl-Industrieller, the principal 
producing countries of the world in 1934 produced 
62,300,000 metric tons of pig iron. European production 
was 41,500,000 metric tons of pig iron and 49,500,000 
metric tons of steel ingots and castings. The order of 
steel production for the year was :—Germany, 11,800,000 
metric tons; Great Britain, 9,280,000 metric tons; 
Russia, 9,200,000 metric tons; France, 6,170,000 metric 
tons; Japan produced 2,300,000 metric tons of pig iron 
and 3,570,000 metric tons of steel last year. 


A SYSTEMATIC study of the outdoor atmospheric corro- 
sion of galvanised wire for farm fencing and barbed wire 
is to be carried out by Committee A5 on Corrosion of Iron 
and Steel of the American Society for Testing Materials, 
under the direction of a special Wire Test Committee. The 
work has two major objectives : (1) to obtain useful engi- 
neering information concerning materials generally used 
for fencing or which offer promise of economic suitability 
for use in fencing in the near future ; (2) to assist in setting 
up national standard specifications for fencing and barbed 
wire which will afford consumers an adequate guide in 
purchasing these materials. 


A HANDY method of holding light jobs for machinery 
which may be easily distorted by clamping is suggested 
in a letter by Mr. W. E. Warner in the Machinist. He 
says that work can sometimes be securely held against 
lizht cuts by means of such material as glue. The edges 
of the work and the machine table should first be well 
cleaned with emery cloth. The workpiece should then 
be placed in the middle of the cleaned surface and molten 
resin, glue, shellac, or sealing wax run round the edges. 
This, on setting, will adhere firmly to the cleaned surface, 
and will hold the work. The possibility of springing the 
work is entirely avoided. The hold will be much stronger 


Tue East London College has received, with its new | 





Air and Water. 





THERE were, according to the Motor Ship, 131 motor 
| vessels on order on January Ist, 1935, representing a total 
| of 816,000 gross tons. 


| THe Doncaster Corporation is building a new hangar 
at the municipal aerodrome, and it is planned to equip 
the ground for night flying. 


It is proposed to construct a new sea canal from Ostend 
to the Passchendaale-Nieupoort waterway at an estimated 
| cost of about 30,000,000 frances. 

THE number of ships passing through the Suez Canal! 
from January Ist to December 20th last year was 5492, 
as compared with 5236 the previous year. 


AT a cost of 4 million yen the Japanese Railway Office 
is to build a 6000-ton ferry boat for the Chosen Strait. 
The new boat will have a speed of 23 knots, and carry 
1500 passengers. 

SoME twenty-seven naval vessels of all types should be 
completed and passed into service for the Royal Navy 
during 1935. Most of them were authorised in the Spring 
Programme of 1932. 


Tue five-masted schooner ‘‘ Christel Vinnen ’’ has been 
converted to a motor ship by installing an 800 b.h.p. 
oil engine. The conversion was carried out by the 
Germania-werft in Kiel. 

THE output from United States shipyards during 1934 
is estimated to have been 240 merchant vessels of 75,567 
tons gross, and ten naval vessels of 70,600 tons gross, the 
smallest output since 1908. 

ACCORDING to reports, the Pacific Air Transport Com- 
pany, a joint Japan-Manchukuo concern, is to purchase 
by barter the Zeppelin “ L Z 129,” now being built in 
Germany, the price being paid in beans. 


THE aircraft carrier ‘‘ Ark Royal,’”’ Reserve Fleet, The 
Nore, has been renamed H.M.S. “‘ Pegasus.”’ This change 
has been made necessary because the aircraft carrier 
included in the 1934 Naval Programme has been named 
“ Ark Royal.” 


A vast scheme for the improvement of aviation is now 
on hand in India, according to the Glasgow Herald, one 
feature being the erection of beacons every hundred miles 
along a 3000-mile route from Karachi, in Sind, to Victoria 
Point, in Burma. 


Ir has been announced that arrangements for the 
transference of the Red Star liner ‘“ Belgenland’”’ to 
United States Registry have been completed, and she 
will be renamed “ Columbia,” and cruise under the flag 
of the Panama Pacific Line. 


Ir has been announced by Dr. Eckener that the Zeppelin 
airship hangars at Friedrichshafen, Lake Constance, are 
to be transferred to Frankfort-on-Main, and that three or 
four new airships are to be constructed for a regular service 
between Germany and the United States. 

Aw official report recently issued by the Clyde Naviga- 
tion Trustees gives an interesting comparison of the 
actual costs per annum of the steam-driven ferry boat at 
Finnieston as compared with the oil-engined ferry boat. 
The annual working costs of the former were some £971 
and the latter some £714. 


TRIALS are being carried out on a new type of life-line 
rocket. It is a pistol which fires a miniature rocket with 
a life-line, on the same principle as the rockets fired by the 
Board of Trade life-saving apparatus. In a recent trial 
at Brixham, the pistol-fired rocket carried the life-line 
a far greater distance than the rifle at present in use. 


Tue German Lufthauser line is considering the use of 
the harbour of Cork as a transmission point for the mails 
which are catapulted from the North German Lloyd 
liners ‘“‘ Bremen *’ and ‘* Europa.’’ It is suggested that 
by the use of fast aeroplanes the mails could be forwarded 
from Cork to Europe in four to six hours less time than 
at present. 

AccorpiInG to figures issued by the Great Western 
Railway’s dock department at Cardiff, two years ago there 
were 100 sea-going British steamers idle and laid up at 
Welsh ports, whilst to-day there are twenty-four. Of 
that number twelve vessels are small craft under 100 tons, 
whilst four steamers are waiting for the commencement 
of their seasonal trades. 


In order to cope with the increased volume of work 
falling on the Air Ministry, an additional member has 
been appointed to the Air Council, which will in the future, 
like the Board of Admiralty and Army Council, comprise 
four Service members. Air Vice-Marshal C. L. N. Newall 
has been selected to fill this new appointment, and will 
be responsible for the administration of the Directorates 
of Organisation, Equipments, and Works and Buildings. 


TE report of an American Committee on Shipping, 
which is now being considered by President Roosevelt, 
proposes that a new programme of mercantile construction 
of 150,000 gross tons per annum, should be embarked 
upon at a cost of about £5,000,000. Many of the ships 
would be passenger vessels, but most of them cargo ships. 
The report points out that most of the 788 ships engaged 
in American foreign trade are obsolete or nearly so, and 
that out of 302 working under mail contracts, only about 
one-tenth were built recently. 


In the correspondence columns of the Shipping World 
there is a letter from Mr. Ture Renman with regard to the 
oldest ships in the world, he says that quite recently 
“the Sveabolaget of Stockholm sold their steamer 
‘Thule’ for scrapping. She is still afloat, though, and 
she was built in 1849 in Norrképing, Sweden. Her gross 
tonnage is 523 tons. The other, and still older, steamer 
is the ‘ Malaren,’ owned by Trafik a.b. Malaren-Hjalmaren 
of Stockholm. This steamer, which is still in active 
service, was built in Norrképing in 1848, and measures 
263 tons gross. As regards sailing vessels, there is a 
Swedish schooner which is well over 100 years old, viz., 
the ‘ Lisa,’ of Korshamn. She was built in 1799, and will 
therefore shortly be 136 years old. Still another Swedish 
schooner of venerable age is the ‘ Laura,’ of Vanersborg, 





if the edges of the work are roughened. 


which is now 123 years old.” 
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ROAD TRAFFIC AND ROAD ACCIDENTS. 


‘WHEN the ideal is reached and every con- 
ceivable traffic convenience has been provided, 
will it still be necessary for a section of the police 
and ambulance services to collect off the road 
every week 150 dead and 5000 injured? Ah, 
well! you alone can provide the answer and the 
remedy.” Thus in his broadcast speech last 
Thursday, January 2nd, did the Minister of Trans- 
port lay the blame for many of the accidents that 
occur on the roads of this country upon the careless- 
ness and folly of the road user. Nor, at first sight, 
does his pessimism as to the ultimate effects of 
legislation and road planning seem undue. In spite 
of all the remedies that have been put into practice, 
the numbers of accidents on the roads show no 
sign of decreasing, and it is certain that the deaths 
for 1934 will exceed 7000. Road improvements are 
continually made ; traffic lights are installed ; new 
warning signs spring up; Belisha beacons are 
erected; and roundabouts constructed. The 
public is warned by propaganda and by the publica- 
tion each week of an appalling death and accident 
roll. Magistrates and judges are empowered to 
inflict severe punishments on those convicted of 
dangerous actions on the roads. But, despite it 
all, the number of deaths each year remains as 
high as ever, and even shows a tendency to grow. 

Again and again we have pleaded that the road 
accidents problem is susceptible of at least a partial 
solution by a scientific analysis of the causes of 
accidents and that only by the carrying out annually 
of a suitable survey can sufficient knowledge be 
obtained on which to base remedial action. Just 
as mistakes were made in the design of many of 
the roads built since the war—mistakes that are 
now recognised as such, but which are difficult and 
costly to rectify—so in the future may other mis- 
takes be made unless the science of traffic flow and 
its relation to the number of accidents is under- 
stood. Legislation based upon nothing more solid 
than the opinions of a Minister, or road planning 
carried out on arbitrary principles, can only by a 
fortunate chance improve the position, and may 
well do more harm than good. The infliction of 
severe penalties for dangerous driving, good in 
that it inflicts punishment where it is deserved, 
has but little deterrent effect when the majority of 
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drivers concerned in fatal accidents have blameless 
records. Accidents in factories were not reduced 
| to their present low level by the infliction of 
penalties upon those who suffered them, but rather 
by the study of the causes of the accidents and the 
taking of means to prevent their recurrence. The 
same policy has been followed on the railways. 
| At any moment the human machine is likely to err, 
| and science must show how the consequences of 
/human weaknesses may be made less disastrous 
‘on the road. Just as an inquiry into an industrial 
accident is held cold-bloodedly, so must the study 
of road accidents be carried on. Although each 
week, because we are one and all users of the road, 
| the appalling figures tug at our emotions, senti- 
ment must be thrust aside, and a sense of propor- 
tion be allowed to take its place. Fatal accidents 
in the homes and houses of the people each year 
amount to between six and seven thousand. 
Annually, six thousand persons commit suicide. 
Measles and whooping-cough, two diseases so com- 
mon as to be regarded as hardly dangerous, cause 
nearly nine thousand deaths a year between them. 
Appalling though it is, the fata] road accident figure 
at 7000 annually is not therefore unprecedented. In 
a lecture before the British Science Guild, abstracts 
from which we print on another page, Colonel 
Mervyn O’Gorman recently viewed the problem in 
a new perspective. Accidents on the roads, he 
maintained, are only a part of the great problem 
of promoting the free flow of traffic. Deaths and 
injuries, regarded economically, are to be 
reckoned as a wasteful and unprofitable charge 
upon road transport, involving the expenditure 
each year of more than £30 million unproductively. 
Upon the reduction of that charge the expenditure 
of large sums from the Road Fund would be not 
only sentimentally justified but also greatly profit- 
able to the industry and the country at large. The 
road transport industry is an important one, the 
revenue of which is closely comparable with that 
of the railways. To restrict its growth unduly by 
legislative or other action in the search for some 
means of reducing accidents might well be dis- 
astrous to the country. The raising of the taxes 
on very large lorries has, for instance, probably 
caused many hauliers to substitute three or more 
small vehicles for each large one originally in use. 
No one is able to state at the present time what 
effect this substitution has had upon the general 
fluidity of road transport ; upon the wear of road 
surfaces ; or, on account of the additional crowd- 
ing of the roads, upon road safety. Yet, by means 
of a scientifically carried out survey, answers 
could have been provided for all these questions, 
and filed for future reference. 

Had suitable statistics been gathered since the 
end of the war, the Minister of Transport would 
now have at his command sufficient collected know- 
ledge upon which to base estimates of the effect 
upon accidents or on traffic flow of any proposed 
system of road planning or any new legislation. 
Since, however, it is only within recent years that 
the serious nature of the position has been realised, 
that mine of information does not exist. We 
believe, however, that by the institution of a suit- 
able survey much could rapidly be done to rectify 
the position. If statistics of the kind and number 
of the vehicles using various streets in London were 
available, the accident ratios and traffic flow pro- 
perties of similar streets could be compared, and 
knowledge of a very valuable nature in this way 
made available. It is therefore gratifying to learn 
that Sir C. H. Bressey, as one of his tasks, 
is to carry out a census of the traffic on the 
highways of London. In conjunction with new 
accident statistics compiled on the lines laid down 
by Mr. Dudley W. Walton in a series of articles in 
THE ENGINEER, and with the investigations the 
Minister of Transport is carrying out on several 
of the roads with the worst accident records, the 
traffic census should do much towards putting 
the study of the whole problem of traffic flow and 
accidents on a scientific footing. 





The Winwick Junction Railway Accident. 


In our Railway Matters column on January 4th 
it was noted that there were only two accidents 
last year in which passengers lost their lives. That 
is a remarkably small total in whatever light it 
be looked at. especially when compared with the 

risks run by the users of the highway. We do not 
know how many individual trains run on British 
railways each day, but a reference to any time- 
table will show that they number thousands, 
and that, therefore, there must be millions in 
movement during the year. And yet, out of that 





enormous number, only two met with an accident 





of such a serious character as to lead to a loss of 
life among the passengers. These mishaps 
both occurred in September last, and the earlier 
of them happened after an interval of over 
fifteen months since the fatal derailment in 1933 

at Raynes Park. It was a collision on September 
6th at Port Eglinton, Glasgow, in which six passen- 
gers were killed. The other accident, which was 
also a collision, occurred on the 28th at Winwick 
Junction, Warrington, where ten passengers lost 
their lives. The former was inquired into by 
Lieut.-Colonel Mount, but, as the driver of the 
train from Kilmarnock is to stand his trial for 
culpable homicide, that officer’s report, in accord- 
ance with an old-established practice, will not be 
published until any criminal proceedings are con- 
cluded. The accident at Winwick Junction was 
inquired into by Colonel Trench, whose conse- 
quent report was issued on Thursday of last week. 
As was to be anticipated, after the coroner's 
inquest on October 2nd, and the Ministry of 
Transport inquiry on the following day, it is con- 
sidered that that collision was caused by the 
signalman irregularly sending the train-out-of- 
section block signal for the local train that was 
still standing some 250 yards south of his box. 
and accepting the express from Euston to Black- 
pool. The man, at both inquiries, frankly admitted 
his error, and the coroner’s jury returned a verdict 
of ‘‘death by misadventure.’ Colonel Trench. 
similarly, says that the man admitted his respon- 
sibility ‘‘ without attempt at evasion.” In another 
part of his report the inspecting officer says that 
signalman Bloor’s failure to remember the local 
train can only be ascribed to a “ mental lapse.” 
As we observed in a leader on October 5th last 
after the Winwick Junction accident, there are 
26,000 signalmen engaged in protecting the move- 
ments of trains which run over 400 million miles 
a year. These figures will give some idea of the 
responsibility that rests upon these 26,000 men, 
and all must admit that it speaks well for their 
ability and for their training that the charge of 
mental lapse is a most rare event in the- reports 
on railway accidents. 

Neither of the two drivers concerned in the 
collision is considered to have been in any way at 
fault. The driver of the local train arrived at 
the home signals at about 9.6 p.m.—the collision 
occurred at 9.10—and at once sent his fireman 
to the signal-box, under Rule 55, to warn the 
signalman of the presence of the train on the main 
line. After he had stood for about four minutes. 
the down fast line to Preston home signal was put 
to “clear,” but as he wanted the companion 
signal, the down fast to Earlestown, he whistled 
twice—the whistle code signal for going towards 
Earlestown. As the signals were not changed, 
and as he expected that by then the fireman would 
have reached the box, he drew slowly forward, 
and fortunately was moving at a walking pace 
when the collision occurred. The driver of the 
express was also considered free of blame. His 
engine had a left-hand drive, and he was on the 
outside of a curve. Colonel Trench is satisfied 
that it would hardly have been possible for the 
driver to see and identify the tail-lamp of the local 
train until within a distance so short as to render 
it impossible to produce appreciable braking 
effect. In a consideration of the signalman’s 
failure, it should be noted that, in effect, the down 
slow and the down fast lines from Warrington 
are joined on the south side of the box, and. the 
up main line from Preston and the up branch 
line from Earlestown joined on the north side ; 
the down main line for Preston and the down 
branch for Earlestown divide on the north side 
of the box, and the up fast to Warrington and the 
up slow on the south side. The designations given 
above to the Earlestown lines may convey a 
wrong impression as to.their importance. As 
they connect, east and west, with the Liverpool 
and Manchester main line and, farther east, with 
the main line to Preston, they are more valuable 
than their name implies. There often, therefore, 
arise problems as to the precedence of trains, 
and on the evening in question, at about the time 
he was handling the down local train, the signal- 
man, to quote the report, “‘ was dealing in rapid 
succession with eight trains. several of which 
involved conflicting movements at the junction, 
and several others involved telephonic. arrange- 
ments with various other boxes.” The man 
suggested that the bell signals for the local train 
he received and acknowledged may have sounded 
during the intervals of the telephone calls, and that 
the train passed out of his mind as soon as he had 
turned the block indicator to train on line for it. 
Whilst the block instrument was in that condition 
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the signalman at Winwick Quay—the next box 
to the south—wanted to signal the Blackpool 
express, so he gave the call-attention signal 
of one beat, preparatory to the block signal ‘* Shunt- 
train-for-following-train-to-pass.”’ Directly signal- 
man Bloor at Winwick Junction got the one beat 
and saw that his instrument was recording train on 
line, he overlooked the local train, and his thoughts 
went to a North Wales to Manchester express via 
Karlestown which had passed at 8.50 and for which 
he had failed to give train-out-of-section. He 
thereupon sent that signal : the Blackpool express 
was then offered by Winwick Quay, accepted by 
Winwick Junction, and allowed to proceed, with 
the serious results noted. Except in the boxes 
at the larger stations, there is what the report 
calls a block book—the Rule Book name is train- 
register—in which is recorded, at the time, all the 
block signals received and sent. In the busier 
boxes that work is done by train register boys, 
who watch the signalman’s movements and make 
the entries with remarkable accuracy on their own 
initiative. The lad in Winwick Junction had 
recorded the acceptance of the local train when he 
was called to the telephone as to alterations in 
the running of some special trains, and had then 
to go to the other end of the signal-box to enter the 
alterations on the special train programme. Mean- 
while, no doubt, the entrance of the local train 
had been signalled on the block instruments, and 
when he heard Bloor refer to his not having given 
train-out-of-section, he thought that the down 
local had passed whilst he was otherwise engaged ; 
but the signalman was, as we have seen, referring 
to an earlier train. Had Bloor had to make his 
own entries in the train register, he would, being 
the careful man he was shown to be. have seen 
that he had not sent forward the local train towards 
Earlestown. One of the recommendations made 
by Colonel Trench was, therefore, that train-register 
lads should realise that if. owing to any interrup- 
tion, they have to make entries other than from 
personal knowledge, they should make quite certain 
of their substantial accuracy by inquiring from the 
signalman. Finally. the accident would not have 





happened had the line in the rear of the home 
signals been track-circuited, as that would have 
prevented the Winwick Junction signalman from 
accepting the express. This equipment was 
included in an extensive list of such proposals 
some two years ago. The work at the various places 
was done in the order of their apparent urgency, 
and Winwick Junction, in that respect, was low 
down the list. Colonel Trench observes, however, 
that the work is likely to be carried out in the near 
future. It is important to note that, despite the 
seriousness of this accident, this officer, on the 
assumption that track circuiting is likely to be 
included in this year’s programme, has no recom- 
mendation to make except on the minor point of 
the train-register boys. 

The conclusion of Colonel Trench’s report deals 
with the demand in certain quarters for all-steel 
rolling stock. It appears that after the Lagny 
disaster, our railway companies again considered 
the question, and confirmed the opinion that 
heavy steel underframes and substantial timber 
—or steel and timber—bodies was, for British 
conditions, the most satisfactory from the point 
of view of public safety. It must be remembered 
that if a collision occurs at high speed, the force 
of impact must be absorbed in some manner, 
and the inevitable result of an unyielding form of 
coach construction would be to throw the coaches 
bodily in all directions, probably in the usual 
tar formation, with greater risk of injury to all 
the occupants. Colonel Trench adds that the 
inspecting officers have considered the question 
on several occasions during the last few years, 
and are in agreement with the opinion expressed 
by the companies, always provided that progress 
is maintained in conversion to electric lighting, 
and that the frames, buffers, couplings, vestibules, 
&c., are so constructed as to reduce the liability 
to telescoping to a minimum. The results of an 
accident at high speed, he adds, are largely 
fortuitous, and it seems preferable to devote 
available resources to measures for the prevention 
of accidents rather than to minimising their 
results. 
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The Internal Combustion Engine. Vol. 11, The Aero- 
engine. By D. R. Pye. With a chapter by W. S. 
FaRREN. London: The Oxford University Press. 
1934. Price 21s. net. 

IN the preface to his earlier volume on ** The Internal 
Combustion Engine,” Mr. Pye promised a later one 
which would discuss the application of the scientific 
theories there established. This promise is now ful- 
filled in a book of some 400 closely packed pages. 
Its spirit is revealed in a sentence near the end: 
One may go so far as to say that if an engine is not 
within a narrow margin of overheating at some point 
or other, it is not working at its maximum capacity.” 
This pictures an engine whose output is stretched to 
the utmost, and yet with each stress sufficiently 
realised by its designer to ensure that at every point 
there is a margin. Aeronautical engineering has been 
described by Professor Southwell as every-day engi- 
neering made more difficult. Aircraft engine design 
resembles tight-rope walking in that there is danger 
of falling close at hand in every direction, and yet 
human skill is as capable of surmounting the one as 
the other. Certainly to engineers engaged in this 
enterprise the advice to * Live dangerously ” does 
not need to be given. (We forget who was the author 
of this piece of wisdom, but whoever it was must feel, 
in view of the general state of the world, that his 
counsel has been very fully taken !) 

A great merit in this book is its orderly presenta- 
tion of the results of the research work carried out on 
this engine in recent years. Of this there is a huge 
mass, and it is a great advantage to have it collected 
together in a lucid and critical narrative. As is well 
known from his other writings, the author possesses 
the great gift of lucid exposition. It was -fully shown 
in the previous volume in this series, and it is exem- 
plified in the present much more difficult task ; 
more difficult in that it has to contend with so great 
a mass of not easily digestible material and to knit 
the whole into a logical sequence. 

The aircraft engine must always prove a difficult 
one to design, not only because it has to work to such 
narrow but definite margins, but because of the 
peculiar way in which the aeroplane itself calls for 
variations of power dependent on wide ranges of air 
speed, of air density, of air. temperature, and of fuel 
qualities ; whilst preserving always the same maxi- 
mum permissible crank shaft speed. It is small 


wonder therefore that the author found it necessary 
to consider in the early pages of the book what are 





the conditions of aeroplane flight that must neces- 
sarily govern the requirements to be expected of the 
engine. In these pages one seems to hear the author 
thinking the problem out aloud to himself, and it is 
natural that in presenting such very definite views 
on the subject he should have called in as collaborator 
Mr. W. S. Farren, the University Lecturer in Aero- 
nauties at Cambridge. The combined exposition of 
this difficult subject is masterly ; perhaps a little 
condensed for some readers, but it is to be found 
nowhere else. It is almost as though its complexity 
had frightened away those who might have con- 
templated writing comprehensively upon it. How- 
ever, here it now is in condensed form, as lucidly put 
as two very able aeronautical engineers have found it 
possible to express it. This section and that on 
lubrication are the best in the book, and useful as 
the former unquestionably is, it may be that the latter 
was even more needed. Mr. Pye has been much con- 
cerned in recent research work on engine lubrication, 
and of the intricacy of that subject those who have 
not had occasion to study it can have little concep- 
tion. One of the practical difficulties is that laboratory 
tests do not reveal the qualities most needed in 
the actual operation of the engine, whilst the carrying 
out of specific engine tests for each sample of oil taken 
for inspection purposes under contractual con- 
ditions would be far too costly, as well as being much 
too slow. Another difficulty is that the actual com- 
position of oils may vary from time to time, even 
when the name by which they are customarily known 
does not. The author defines the lubrication problem 
as that of reducing the rate of production of the heat 
due to friction to a@ minimum at every point, and to 
something less than the possible rate of removal. 
On the question of the part played by the viscosity 
of an oil there are, the author remarks, many opinions, 
but little certainty! It is, alas, so easy to know, but 
so difficult to find out. 

One of the greatest lubrication puzzles is the one- 
way passage of oil past the piston rings. The accumu- 
lation of oil above the piston when running throttled 
has commonly been attributed to the suction existing 
above the piston in these conditions. Mr. Pye 
points out, however, that when such suction pressures 
are artificially produced, they have no effect on the 
amount of oil collected, and that the increase of oil 
in the combustion space is really due to the accumu- 
lation of that normally passing, because the cyclic 
temperatures are too low for the oil to be burnt and 








got rid of, as it is at full load. The passage of the 
oil past the rings is attributed to the lagging behind 
of the piston rings when the piston is accelerated at 
the beginning and end of each stroke. This accele- 
ration is, of course, enormous, 

The section on air cooling is excellent. Much of it 
has been published by the author elsewhere, but it 
is well to have it all collected together. The con- 
clusions reached and the reasons for them are usefully 
summarised in the last two pages of the chapter. 
As regards liquid cooling with ethylene glycol, 
‘“‘ prestone *” in America, of which much more will 
certainly be heard, it is pointed out that although the 
specific heat of this liquid is only five-eighths of that 
of water, its higher rate of circulation, combined 
with a specific gravity of one-tenth more, just com- 
pensate, and the same pump can be used for either 
liquid, a useful practical point. On the general sub- 
ject of engine performance, the author deals with the 
effect of the addition of a supercharger with or without 
an air screw of variable pitch angle. The difticulty 
of introducing the theoretically attractive exhaust 
driven type is attributed to the extreme difficulty of 
obtaining good mechanical reliability at the high 
speeds and temperatures involved, and to the risk 
of petrol fire on crash. 

In his last chapter the author considers the twin 
problems of covering a given distance in a minimum 
of time, and of covering the greatest possible distance 
upon a given weight of fuel. These call for two quite 
separate conditions of operation. In the former 
the author finds that the distance between two points 
will be traversed in the least possible time by flying 
at a low height with fully open throttle when the 
engine is unsupercharged, and flying at the ‘rated 
height ” when it is. As regards the condition for 
flying a given distance with minimum fuel, it is 
found that this depends on the specific consumption 
of the engine (pounds per horse-power hour), and that 
if this does not change with height, neither will the 
distance flown per pound of fuel. 

Mr. Pye evidently has no liking for the statement of 
engine output in horse-power per litre, convenient 
as it is. He claims that in two eylinders of equal 
merit, geometrically similar in design but of different 
sizes, this figure will be in inverse proportion to the 
linear dimensions ; in fact, that it is more nearly the 
piston speed than the revolution rate which is con 
stant—a conclusion long ago found by Bertram 
Hopkinson for the then automobile engine, and which 
forms, as it happens, the basis of the present taxation 
rating of cars. When, however, such an index figure 
is used, it will be found in the aircraft engine to vary 
from about 25 h.p. per litre to the high figure of 64 
in the Schneider Trophy engine. 

The book as a whole is so good that minor defects 
are overshadowed ; but should further editions be 
called for, the author would do well to include the 
definition of octane number in the index ; no doubt, 
the definition must occur somewhere in the book, 
though we did not notice it. The references to the 
researches of other workers should give the authors’ 
names where these are known. In the chapter on 
engine performance greater care should be taken to 
distinguish between what the aeroplane asks and 
what the engine can give; they are not always the 
same. The statement on page 27 that even with fixed 
throttle, ignition, and mixture, the torque depends 
on the rotational speed should be clarified. The 
explanation of ‘‘ coke number ”’ on page 128 should 
be made really intelligible ; and on page 7 it should 
be explained why “ thick metal walls’ make diffi- 
cult the problem of * getting rid of the waste heat 
rapidly.” 

Mr. Pye is to be congratulated on the production 
of a book which will be of real service, not alone 
to aero-engine builders, but through them, as the 
natural pioneers in the development of the internal 
combustion engine, to all varieties of engine builders 
everywhere. 
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Obituary. 


SIR ALFRED EWING. 


AFTER an illness of a few weeks, Sir Alfred Ewing 
died in Cambridge on Monday last, at the age of 


seventy-nine years. <A great engineer, a sound 
scientist, a shrewd critic, and a charming Scot, the 
profession will miss him for many a year to come. He 
guided, we know not how many young men on to the 
path of knowledge, and directed their elders by his 
wisdom on councils and committees. With the gentle 
and rather subtle humour which characterises his 
race, he made friends wherever he went, and in all 
vocations. This country owes him something for 
which it can never repay him, and for which it has had 
to be almost silent, for the patient work he did in the 
solution of war mysteries in ‘‘ Room 40.” 

Ewing was born in Dundee in 1855. His father was 
a minister of the Free Church, with the physique of a 
cavalry officer. His mother, the daughter of a Glasgow 
solicitor, had a naturally critical taste in letters and 
passed her love of books on to her children. The house- 
hold gave, therefore, as Ewing himself has said, 
‘‘ abundant opportunities for intellectual and spiritual 
growth.” But in a cirele which was mainly clerical 
or literary he was the only one that 
showed a liking for science and 
machines. Yet if his tendencies 
were not understood by his near 
relatives, there was no attempt to 
repress them, and in an attic of 
the manse he “ began to explore 
the pleasant borderland of physics 
and engineering, where he roamed 
happily for many years.” 

At the appropriate age he went 
to the University of Edinburgh, 
as the first holder of an engineering 
scholarship in the gift of the Dundee 
High School. There he sat at the 
feet of Fleeming Jenkin, to whom 
and to his wife he was devoted all 
their days. Jenkin was then work- 
ing with Kelvin on Atlantic cable 
problems and gave Ewing the post 
of one of their assistants. His 
work took him on three cable 
laying expeditions and provided 
him with the excitement of a 
revolution in Uruguay. In 1878 
he went, at the age of no more than 
twenty-three years, to Japan as 
Professor of Mechanical Engineer- 
ing in Tokyo, and there remained 


for five years. He came home 
to be Professor of Engineering 
in University College; there he 


spent seven years. Then, on the 
advice of John Hopkinson, he 
offered himself for the Professor- 
ship of Exigmeering at Cambridge 
University, lately vacated by James 
Stuart, and was accepted. Thus 
began a connection which will long 
be remembered. It lasted from 
1890 till 1903, and in that time the 
reputation of Cambridge as an 
engineering university increased so 
greatly that the number of students 
became an embarrassment. During ‘ 
these years Ewing had developed a 
considerable professional practice 


and had managed to combine 
research work with education, 
whilst his shrewdness, wit, and 


lucidity had brought him some 

fame as an expert witness. To 

give up this and all the prospect it held out when one 
was approaching middle age was no small thing to do, 
but when Lord Fisher asked him to accept the position 
of first Director of Naval Education under the 
Selborne scheme he accepted it. He says himself that 
the terms were ‘‘ very generous,” and they must 
have been to induce him to give up all the freedom of 
Cambridge University life for the restrictions and 
difficulties of a Government office. But where other 
men might have failed, Ewing, with his astonishing 
ability for doing and saying the right thing, succeeded. 
Then came the war, bringing with it a total change in 
his life. We quote from his ‘‘ An Engineer’s Out- 
look.” “The war brought me a wonderful piece of 
good fortune. When it began I was asked if I would 
undertake to deal with enemy cipher, a matter for 
which no pre-war provision had been made. Except 
for an amateurish interest in methods of ciphering, 
I had no special fitness, but I could not refuse to try. 
This led to the creation of a department which came 
to be known as Room 40. Its operations were kept 
as was essential—very strictly secret. Their success 
was due in part to luck, but chiefly to the skill and 
devotion of members of an extemporised staff who 
were gradually brought together. To me the building 
up and charge of Room 40 was the most interesting 
episode in a life that has never lacked variety, and 
one feels still that it was work of real consequence.” 
Sir Alfred has told us himself that it was his wish to 
publish an account of his worls in Room 40, but even 
twenty years after the war it was thought by the 








powers that be wiser to say nothing about methods 
which in many cases proved extraordinarily successful. 
Then he was quite unexpectedly invited to become 
Principal and Vice-Chancellor of the University of 
Edinburgh, and for a time, following the advice of 
Lord Balfour, combined the two offices; but ulti- 
mately, in the summer of 1917, handed Room 40 
over to Admiral Sir Reginald Hall and left London for 
a new home in Edinburgh, where he remained for 
thirteen years. He left the North to return to his 
beloved Cambridge, where, as he himself has said, 
‘* one’s lines fall in pleasant places. For an honorary 
fellow of a College there is much privilege and scarcely 
a trace of responsibility. And in the Chapel of King’s 
one realises, as perhaps nowhere else with so com- 
pelling a force, the value of beauty as a handmaid 
to religion.” In 1929 he was presented with the 
freedom of Edinburgh, and at the ceremony the Lord 
Provost referred to the great progress which the 
University made during his Vice-Chancellorship, and 
which could not have taken place “ but for the bold 
leadership, the resource, and the sound business 
capacity displayed by the Principal.” 

It was whilst at Cambridge that he wrote a book on 
the steam engine, which has passed through several 
editions—‘‘ The Steam Engine and other Heat 
Engines,””’ Cambridge, University Press, 1894—but 
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his even more famous ‘‘ Thermodynamics for Engi- 
neers ’ did not appear till 1920. It has been said of 
it that it makes any other work on the subject 
unnecessary. He wrote also a well-known treatise on 
**The Mechanical Production of Cold,” of which a 
second edition was published in 1921. But his 
literary work is largely to be searched for in the “* Pro- 
ceedings’ of learned societies and institutions. 
Amongst the earlier of these publications is to be 
found in the “ Proceedings ” of the Royal Society a 
paper on ‘‘ Magnetism,” in which it is shown that the 
characteristics of hysteresis could be very closely 
reproduced in a model made up of pivoted compass 
needles, regularly spaced like the atoms in a crystal 
lattice. Many years later—1922—he improved the 
model and described it in a paper presented to the 
Royal Society of Edinburgh in 1922. But amongst 
all his papers and addresses those that remain 
brightest in the memory of engineers are the James 
Forrest Lecture of 1928 and the Presidential Address 
to the British Association at York in 1932. In 1899 
he also delivered the James Forrest Lecture, taking, 
at the request of the Council, “‘ Magnetism ” as his 
subject. In the first paragraph occurred one of those 
little touches of humour which brightened nearly all 
his orations. Referring to the magnitude of the 
subject, he said: ‘‘ I felt at the time that it was like 
prescribing an ox roasted whole for an invalid’s 
lunch. How could one treat a theme so vast with any 
hope of making it palatable ?”’ That he succeeded 
goes without saying. for if there is any shadow of 





doubt about his eminence as a university lecturer, 
there is none whatever about the brilliance of his 
occasional discourses. As he grew older and, as is the 
way with old men, allowed his personality to shine 
more and more through his public utterances, they 
took an additional gentle charm that fascinated his 
audiences. The second James Forrest Lecture 
noteworthy in this respect. It was entitled ‘A 
Century of Invention” and was delivered at the 
Centenary Celebrations of the Institution of Civil 
Engineers. The text, suggested by the Council, was 
Tredgold’s prediction that “ the scope and utility of 
Civil Engineering will be increased with every dis 
covery in philosophy, and its resources with every 
invention in mechanical or chemical science.” In it, 
after reviewing the progress of technical science, he 
wrote: ‘If you test progress by the conquest ot 
inanimate nature, then the century now closing finds 
no parallel in the past.... What is to follow ? 
What is left for the future engineer todo?... Can 
the recent astonishing pace of discovery and invention 
be maintained ?... Can we expect the engineers of 
the coming century to bring about developments in 
the application of natural resources comparable to 
those of the past hundred years? I am no prophet, 
but I doubt it. ... It may very well happen that the 





mental energy of mankind, now flowing so strongly in 
this channel of ours, will seek and 
find outlets in other directions. 
While as engineers we may regret 
such an issue, we cannot but admit 
that it may prove beneficial to the 
human race, since, beyond question, 
there is grave need for progress ot 
quite a different kind.”” Then, after 
referring to the war and the “ rever- 
sion to savagery,” he concluded : 
‘Surely it is for the engineer as 
much as any man to pray, for a 
spiritual awakening, to strive after 
such a growth of sanity as will 
prevent the misuse of his good 
gifts. For it is the engineer who, 
in the course of his labours to pro- 
mote the comfort and convenience 
of man, has put into man’s un- 
checked and careless hand a mon- 
strous potentiality of ruin.” In 
the British Association address, 
delivered some five years later, the 
same order of idea manifest. 
‘‘ We are acutely aware,” he wrote, 
“that the engineer’s gifts have 
been and may be grievously abused. 
Man was ethically unprepared 
for so great a bounty ... How 
is man to spend the leisure he 
has won by handing over nearly 
all his burden to an_ untiring 
mechanical slave ? Dare he hope 
for such spiritual betterment as 
will qualify him to use it well ’ 
God grant he may strive for that 
and attain it. Itis only by seeking 
he will find. I cannot think that 
man is destined to atrophy and 


1s 


cease through cultivating what 
after all is one of his most 
God-like faculties, the creative 


ingenuity of the engineer.”’ 

Of Ewing’s many other writings 
and discourses—his Kelvin Lecture 
of 1910, his delightful memoir of 
Sir Charles Parsons written for 
the Royal Society, his lay sermon 
preached in St. Giles, Edinburgh, 


in 1930, his Hibbert Lecture of 
1933—-we have not space to 
speak at length. All of them 


are characterised by the same grace of diction and 
the same very human and personal touch which is 
revealed in the paragraphs already quoted. Ewing, 
indeed, particularly as he grew older, took a larger and 
larger view of the meaning of engineering and science 
to the world. They came to him to be detestable, if 
only utilitarian, and he sought to find their spiritual 
essence and to encourage his fellows to pursue it. It 
was as though the gentle influence of the Dundee 
manse with its literary and spiritual air came back to 
him more strongly as his age advanced, fillmg him 
with a gentleness and patience that endeared him to 
all who had the honour of his friendship. 

To speak of the multitude of his other activities, and 
of the educational and Royal honours which were 
conferred upon him would be to offer a list which 
would do nothing to help the reader to understand 
the great character of the man and would indicate 
by but little the value of his work. It is so easy to 
sit on councils or committees and do nothing useful, 
and so difficult to leave upon them the mark of your 
energy and personality and through them to effect 
something useful to your fellow men. That Ewing 
did, and in consequence his services—as in the Depart- 
ment of Scientific and Industrial Research—were 
greatly valued. 

He was an old man, and it may be that his work was 
nearly done, yet there is not one amongst the 
thousands who knew him, either personally or indi- 
rectly, who will not regret the passing of one eminent 
amongst the eminent and a friend amongst friends. 
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Coastal Vessels, Tugs and Harbour Craft. 


i CURING 1934 considerable interest was taken in 
the revival of British coastal shipping by the 
Coastal Trade Development Council, which was 
formed the year before, and by its activities has 
succeeded in increasing the number of British-built 
ships in our coasting trade. In April, 1934, members 
of the Council visited the William Froude Experi- 
mental Tank at Teddington, and inspected various 
models in course of test. It is worthy of record that 
the principal coastal vessels of 1934 were all motor 
ships. Among them were the ‘“ Atlantic Coast,” 
a 230ft. ship of about 1300 tons deadweight carrying 
capacity. This ship is a sister of the ** British Coast,” 
a vessel of like capacity, and as a result of the excellent 
services obtained, her owners, Coast Lines, Ltd., have 
placed an order with Henry Robb, Ltd., of Leith, 
for a 250ft., 3000-ton deadweight, motor coaster, 
which will be equipped with twin ‘“ Polar ” engines, 
designed to develop about 1250 s.h.p. total. Two 
smaller motor coasting vessels, the “‘ Carrick Coast ” 
and ‘ Fife Coast,’ having a length of 135ft. and a 
capacity of 450 tons, were completed by the Ardrossan 
Dockyard Company, Ltd., for the same owners. 
Among the tugs of the year we may mention the 
two steam tugs ‘** General W. H. Fuller ” and * John 
Dock.”’ which were built and engined by Harland 
and Wolff, Ltd., at Govan, for the South African 
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Railway and Harbour Services. They are 145ft. 
in length, with a breadth of 32ft. and a depth of 
16ft., and are propelled by twin-screw triple-expan- 
sion steam engines of 2600 i.h.p. total, taking steam 
from four coal-fired Babcock and Wilcox boilers, 
working at 210 1b. pressure. The same builders also 
supplied to the Admiralty the motor target towing 
vessel “ Sir Hastings Anderson,” which is equipped 
with oil engines for propelling, lighting, and towing 
services. 

At Bristol, Charles Hilland Sons built the harbour 
tug * Volunteer,” for the services of C. J. King and 
Ltd. She is propelled by a Petter ‘* Atomic ”’ 
oil engine of 195 b.h.p. and is employed on Bristol 
Harbour and river Avon services. An interesting 
departure from standard practice was made at 
Falmouth, where a small steam tug, the “ John 
Hamilton ” was adapted for working on the Kort 
nozzle principle, in which the flat-tipped propeller 
is housed within a nozzle-formed stern. The static 
pull was increased by 58-5 per cent. at 140 i.h.p., 
and when under way with a barge in tow the pull 
was increased by about 30 per cent. The experiment, 
which was reported upon by the staff of .the William 
Froude Tank, was made by R. and H. Green and 
Silley Weir, Ltd., in collaboration with the patentees 
and Cox and Co. (Engineers), Ltd., of Falmouth. 

There is little to report on the building of dredgers 
and harbour plant during last year. At Renfrew, 
William Simons and Co., Ltd., built an oil-engined 
dredger *‘ Balbus,’”’ of 595 tons for the Burmah Oil 
Company, Ltd. It is a special suction type dredger, 
with twin 1500 s.h.p. M.A.N. oil engines, also auxi- 
liary generating sets. The maximum length of the 
suction pipe is 8000ft., with a lift of 38ft. Messrs. 
Simons also began work on a large suction dredger 
for the Basrah Port Directorate. At the neighbour- 
ing yard of Lobnitz and Co., Ltd., a 410-ton dredger 
was built for foreign ownership, while work was com- 
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pleted on the machinery of three vessels. At Paisley, 
Fleming and Ferguson, Ltd. built two small dredgers 
for Portuguese service; while at Port Glasgow, 
Ferguson Brothers, Ltd., completed various dredging 
plant. As recorded in our last issue, Cammell, Laird 
and Co., Ltd., launched at Birkenhead just before 
the end of the year the dredger ‘‘ Hoyle,” a 3141-ton 
ship with 2540 i.h.p. engines, specially designed for 
Mersey estuary work. 


Some New Boiler Developments. 


Both on small and large boilers efforts were made 
to improve efficiency and operating conditions, while 
in the design of high-power units some progress has 
to be recorded. A feature of the year was the renewal 
of interest in the pressure circulation type of boiler, 
such as the Brown Boveri, “* Velox,” and the Siemens- 
Benson, also the La Mont systems. Towards the end 
of the year the British Admiralty placed an order 
with Richardsons, Westgarths-Brown, Boveri, Ltd., 
the British licensees for the ‘* Velox’ steam gene- 
rator, for a naval boiler unit for test purposes. 
Certain rotating parts will be built at West Hartle 
pool, and the evaporator unit and superheater and 
steam generator will be built by Yarrow and Co., Ltd., 
at Scotstoun, where the boiler will be steamed before 
delivery. Several naval type ‘ Velox” units were 
constructed and tested on the Continent, but as yet 
we cannot report a large mercantile installation. In 
our issue of December 28th, however, we published 
the operating results of two land type installations of 
‘** Velox ’’ steam generating units. 

It is now known that Siemens-Benson high-pres- 
sure boilers are to be installed in one of the later 
German cruisers. On the mercantile side considerable 
interest centres around the Siemens-Schuckert turbo- 
electric propelling machinery for the 18,000-ton Far 
East Hapag liner ** Gneisenau,”’ which is being con- 
structed by Blohm and Voss, at Hamburg. The 
machinery will comprise a total power of over 
25,000 s.h.p., the generating sets being of the radial 
flow turbine type, taking steam at 3000 lb. pressure 
from Benson boilers. In the sister ship, the ** Scharn- 
horst,’’ which was launched shortly before the end 
of the year at the Deschimag yard, Bremen, A.E.G. 
turbo-electric machinery of about 26,000 s.h.p. total 
motor capacity, is to be installed, which will take 
steam from four oil-fired Wagner-Deschimag two- 
drum, water-tube boilers, working at 750 lb. pressure 
and a total temperature of about 842 deg. Fah. 
The La Mont system of high-pressure circulation 
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was also tried out at sea, and gave satisfactory 
results. 

Turning now to smaller boilers, one of the most 
interesting events of the year was the completion and 
testing of a new Howden-Johnson improved air- 
jacketed Scotch marine boiler at the works of the 
Wallsend Slipway and Engineering Company, Ltd. 
A view of the boiler showing the return tubes at the 
back end and the combustion chamber type super- 
heater elements, is reproduced in Fig. 7. It will be 
seen that the normal design of shell has been retained, 
with furnaces and return tubes; but a dry-back com- 


bustion chamber has been provided, with a tubular 
water wall. Considerable simplifications in design 
and manufacture have been effected, while the whole 
boiler is enclosed in an air casing through which the 
supply of combustion air is taken. The superheater 
is designed for temperatures up to 750 deg. or 800 deg. 
Fah. We are informed that excellent results on oil 
firing were obtained shortly before the end of the year, 
and that generally similar coal-fired trials are now 











being carried out. We hope to deal with the perform- 
ance of this boiler at a later date. At Belfast, Harland 
and Wolff, Ltd., constructed under licence from 

















FIG. 8-STOKE-ROOM OF ‘‘BENCAS"' 

Clarke, Chapman and Co., Ltd., six Johnson oil- 
fired boilers, aggregating over 50,000 s.h.p. capacity. 
In a Journal note of December 21st we made reference 
to the Meldahl system of boilers on deck, designed and 
carried out by Mr. K. G. Meldahl, of the Fredricksstad 
Mek Verksted, of Fredricksstad, Norway. During 
the year two ships were fitted with this boiler system, 
the ‘“ Felix-Henri,”’ an oil-fired steamer of 3700 tons 
deadweight carrying capacity, and the ** Bencas,” a 
coal-fired ship of 2400 tons deadweight capacity, 
which recently visited London. We reproduce in 





OF ‘“*‘MONA’S QUEEN” 


Fig. 8 a view in the ‘ ‘stoke-room ”’ of the “‘ Bencas,”’ 
which is reached from the deck by only a few steps. 
The photograph we reproduce was taken in daylight. 
The advantages claimed include a gain of cubic 
capacity, better stability, cheaper construction, and 
improved operating conditions. 

In the course of our articles we have referred to 
several ships equipped with Babcock and Wilcox 
boilers, both oil-fired and coal-fired. The application 
of Erith-Roe mechanical stokers was a feature of the 
year, and installations of this type with Babcock 
water-tube boilers were made in a mail steamer, a 














Jan. 11, 1935 


THE ENGINEER 





49 








railway steamer, and a China service steamer, all of 
which, we learn, have given good results. In the new 
L.M.S. Heysham-Belfast steamer, which will be 
named the ‘“‘ Duke of York,” and is now being built 
by Harland and Wolff, Ltd., there will be four 
mechanically fired Babcock and Wilcox boilers, with 
self-trimming bunkers delivering the fuel direct to 
the furnace hoppers. Another noteworthy marine 
event of the year was the installation of three 250 lb. 
pressure, oil-fired boilers in the Isle of Man Steam 
Packet Company’s new steamer ‘‘ Mona’s Queen.”’ 
A view in the boiler-1vom of this ship is reproduced 


for the two British flotilla leaders and the British gun- 
boat under construction at the Scotstoun yard. 
Successful trials were made with the stoker-fired 
Yarrow boilers fitted in the Southern Railway Com- 
pany’s new cross-Channel ferry steamers, while 
several boilers and boiler parts were supplied for 
installations at home, in the Dominions, and elsewhere. 


Turbine Machinery Developments. 


The largest turbine units of the year were those 
for the Cunard-White Star liner ‘‘ Queen Mary,” 
which were well advanced before the end of December. 
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in Fig. 9. In these boilers a modified arrangement 
of heating surface was adopted, together with im- 
proved oil-burning arrangements, which give a high 
combustion efficiency. A large testing boiler with an 
independently fired superheater, having a steaming 
capacity of 40,000 Ib. of steam per hour under con- 
stant load conditions, was supplied by Babcock and 
Wilcox, Ltd., to the Parsons’ Marine Steam Turbine 





MPLEX’’ GEARED UNIT 


Their designed output is expected to be well over 
200,000 s.h.p. An outstanding event of the year was 
the finishing and testing of the new 2000 s.h.p. 
Parsons Simplex geared turbine unit, shown in 
Fig. 10. It was designed by the Parsons Marine 
Steam Turbine Company, Ltd., in collaboration with 
Mr. John Johnson, and provides a compact and 
simple turbine equipment for cargo steamers and 








David Rowan and Co., Ltd., completed four installa- 
tions of the Rowan-Gotaverken patented exhaust 
steam turbo-compressor system. Another 1934 com- 
bined turbine and reciprocating engine arrangement 
was that installed by White’s Marine Engineering 
Company, Ltd., in the 400ft., 11,500-ton displacement 
cargo steamer “‘ Adderstone,’’ lately the “ Boswell,”’ 
of the Lamport and Holt Line. The new machinery 
replaces the original double-reduction geared turbine 
installation, and consists of a 2200 i.h.p. high-speed 
reciprocating engine and a low-pressure turbine, 
driving a common wheel on the single propeller shaft, 
the engine through single, and the turbine through 
double reduction gearing. Several voyages were made 
and the average fuel consumption worked out at 
about 0-7 Ib. per i.h.p. hour for all purposes, with oil 
fuel, corresponding to about | lb. of coal. 

On the electrical side, a large programme of steamer 
conversion was carried through by Workman, Clark 
(1928), Ltd., and the Metropolitan-Vickers Electrical 
Company, of Manchester. Exhaust steam turbo- 
electric equipment was fitted to six Ellerman City 
liners. As a result of these conversions, the output 
of the reciprocating engine machinery was increased 
by from 33 to 40 per cent. The equipment comprises 
a Metropolitan-Vickers steam turbo-generator, taking 
the exhaust steam from the main engines and supply- 
ing power to a shunt-wound electric motor fitted in 
the main line of propeller shafting. The vessels 


sO 


converted were the ‘‘ City of Venice,” the “‘ City of 
Salisbury,” the ‘‘ City of Kimberley,” the “ City of 
Eastbourne,” the ‘‘ City of Oran,” and the “ City of 


Wellington.”’ 
Reciprocating Engine Developments. 


An interesting reciprocating engine development 
was carried out by Alexander Stephen and Son, Ltd. 
of Linthouse, which firm installed in the MacLay and 
MacIntyre steamer “ Loch Ranza” a three-cylinder 
semi-uniflow marine engine, with hydraulically 
operated valve gear. A similar engine was installed 
n the coasting steamer “‘ Dundee.’ A full account 
of the trials of the Stephen engine was given in a 
paper read by Mr. G. R. Grange before the Institu- 
tion of Engineers and Shipbuilders in Scotland at 
Glasgow on December 18th. A coal consumption of 
1-13 lb. to 1-16 lb. per i.h.p. hour was attained, and 
the constant, Di V*—coal used, came out at 31,000. 
No account of cargo steamer progress would be 
complete without some mention of the performance 
of the North-Eastern Marine Engineering Company’s 
1730 i.h.p. superheated improved triple-expansion 
engines installed in the Isherwood Arcform steamer 
‘“* Arewear,”’ the first of three ships with an entirely 
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Co., Ltd., at Wallsend. The stop valve pressure 
is 600 lb., and the maximum steam temperature from 
the superheater 850 deg. Fah. 

AtScotstoun, Yarrow and Co., Ltd., supplied designs 
and supervised the building of several 400 Ib. pressure, 
700 deg. Fah. temperature oil-fired naval boilers for 
Portuguese destroyer service, and work was begun 
and advanced on the boilers and turbine machinery 
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smaller ships. A full account of the turbine and 
its tests will be found in our issue of December 21st. 
Referring to turbine machinery installed in con- 
junction with reciprocating engines, we may mention 
that several sets of Bauer-Wach exhaust steam tur- 
bines were completed by William Beardmore and Co., 
Ltd., at Dalmuir, and by Swan, Hunter and Wigham 
Richardson, Ltd., at Wallsend. On the Clyde, 
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new design of hull, ordered by Sir Joseph W. Isher- 
wood, and completed during the year. Taking the 
figures for the first round voyage of the ‘“* Arcwear,”’ 
comprising a trip from Immingham to Recalada and 
the return trip thence to Hull, we note that the average 
cargo carried per ton of coal burnt each day for 
twenty-five days outward and twenty-eight days 
homeward was 400 tons. This figure of 400 tons, it 
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was pointed out by Sir Joseph Isherwood in a paper 
to the North-East Coast Institution of Engineers and 
Shipbuilders, is for a mean speed of 10 knots on a daily 
fuel consumption of 16-75 tons of North Country coal. 
These results, he considered, bore out the claims made 
for the Arcform design on the basis of tests carried 
out at the National Physical Laboratory, it having 
been estimated that, after making allowances for 
reasonable weather, the Arcform ships would steam 
11 knots on 21 tons per day, 10 knots on 16 tons, and 


9 knots on 11$ tons, reckoned on the calorific value of 


best Welsh coal. 


Oil Engine Progress. 

The past year was noteworthy for the large number 
ot motor ships ordered, both in this country, on the 
Continent, and in the Far East. Returns showed 
that the total tonnage of motor vessels of all types 
built in 1934 was 483,730 tons gross, or an increase 
of 27 per cent. on the previous year, while a total 
of 816,000 gross tons of motor shipping is now on 
order, which is an increase of about 37 per cent. 


over the figure for last year. As shown in the 
table published with our first article, Great 


Britain took a leading part in the world’s motor ship 
construction, principally in connection with her 
\ustralian and New Zealand trade. In Fig. 11 we 
illustrate one of the new 5500 s.h.p. engines of the 
Federal Steam Navigation Company’s motor vessel 
** Durham,” which was designed and built by Work- 
man, Clark (1928), Ltd., under Sulzer licence. New 
technical features meclude improved cylinder and 
scavenging port design, a modified system of mecha- 
nical injection, and simplified control gear. With the 
engines of this ship and those of her sister ship the 
** Dorset,” which were constructed at Winterthur, 
very low fuel consumptions of 0-33 Ib. per b.h.p. hour 
were attained on test. 

In Fig. 12 we illustrate the new three-cylinder 
Doxford opposed-piston engine, which has been 
built for a new type of ship which Doxfords are com- 
pleting for B. J. Sutherland and Co., Ltd., and which 





will be ready for trials sometime during this month. 
The engine has an output of 1800 to 1850 s.h.p., 
and there are three 520 mm. diameter cylinders, 
with a combined stroke of 2080 mm. By adopting 
a new form of welded construction, the length of the 
engine has been reduced to 26ft. and the width to 
10ft. 10}in., while the saving in weight is about 
25 per cent., the total weight of the engine being 
143 tons complete. The preliminary test bed runs 
showed a fuel consumption of 0-361 lb. per b.h.p. 
hour, which in service will, it is expected, be reduced 
to about 0-35 lb., while the consumption of lubricat- 
ing oil was remarkably low. Other Doxtord engines 
included those installed in the “‘ Houston City’’ and 
the “ Port Wyndham.” 
four-stroke design is the extensive use of pressure 
charging, both by tutbo-blowers and by utilising the 
underside of the piston. The latter principle is 
employed in several 3500 b.h.p. Werkspoor engines, 
built in this country and on the Continent for the 
large oil tanker programme begun during the year by 
the Anglo-Saxon Petroleum Company, under the 
supervision of Mr. C. Zulver, its marine super- 
intendent. 

At home several engines of small and moderate 
powers were constructed by Mirrlees, Bickerton and 
Day, Ltd., the National Gas and Oil Engine Com- 
pany, and Crossley Brothers for tugs, small pas- 
senger and cargo vessels, and coasting and fishing 
craft, while several installations of Sirron oil engines 
were made by the Newbury Diesel Company, Ltd., of 
Newbury. Among new auxiliary engines we may 
refer to the horizontal enclosed multi-cylinder oil 
engines designed and supplied by the Brush Electrical 
Engineering Company, of Loughborough, for the 
refrigerating machinery of the new Blue Star cargo 
liners, the first of which, the ‘‘ Imperial Star,” started 
on her maiden voyage early this year. 

The year abroad was characterised by large motor 
ship construction programmes, principally of fast 
motor cargo and passenger vessels, which were carried 
out in Japan, Sweden, Holland, Denmark, Russia, 
and Germany. 
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Research. 


T the begmning of the year the British Electrical 
‘\ and Allied Industries Research Association had 
been making heavy inroads on its small reserve fund, 
and had before it a larger demand than ever from the 
industry with only a very moderate increase of 
income in sight. The Council was therefore faced 
with the choice of curtailing its staff and programme 
or of undertaking an increasing amount of work, 
trusting to renewed efforts to secure further income 
than was at the time in sight. It chose the latter 
course, and circumstances have fully justified the 
decision, for at the close of the year the Association 
was in possession of a larger organisation, a larger 
active programme, and a larger income than ever 
before, and with a sure prospect of strengthening its 
position with improvement of industrial conditions. 
This welcome change is due to substantial support 
from the Central Electricity Board and to an un- 
expected increase in Government support. 

The need for further co-operative research is shown 
by the long list of the Association’s researches which 
are still inadequately financed, bearing in mind that 
the problems to be tackled are not those which research 
workers have evolved and desire to investigate, but 
those put to the Association for urgent attention in the 
general interest and in the interest of particular 
sections of the electrical and allied industries. 

The Council planned in 1933 to build an auxiliary 
laboratory at Alperton, as headquarters for the work 
conducted by the Association’s technical staff, and 
to make provision at one centre for work previously 
distributed and conducted under temporary and 
emergency conditions. Towards the end of the year 
contracts were placed for the main building which 
should be ready for occupation before next Easter. 
The Council has given careful consideration to the 
provisions necessary for the continuance of the 
important researches on circuit breaking.’ For several 
years the Association has been the principal con- 
tributor towards the cost of researches on the creep 
of steel at high temperatures, but progress has been 
hampered by the lack of funds. But, thanks to the 
results of a conterence called by the Association in the 
spring under the chairmanship of the late Sir Alfred 
Ewing, a large number of interested users have come 
forward with promises of support and increased 
support has been obtained from manufacturers. 

By the opening of the research laboratories of 
Callender’s Cable and Construction Company, Ltd., 
by Lord Rutherford on June 22nd, another important 
step was made in the direction of adding to the 
facilities existing in this country for studying elec- 
trical transmission problems. Equipped with the 





best and most up-to-date apparatus, these new Wood- 
lane laboratories provide for the highest pressure 
testing of extra high-voltage cables, of porcelain 
insulators, and for long-time testing of lengths of 
buried cables under conditions met with in practice. 
In general, the laboratories, of which we give one view 
in Fig. 5, are intended to serve for research on all 
kinds of problems associated with electrical trans- 
mission, and the knowledge that is being derived from 


An outstanding feature of 





watt lamp. Marked improvement in the overall 
efficiency of hot cathode floodlighting tubes has been 
obtained, the efficiency of the red tubes now being 
9-5 lumens per watt, whilst that for the light blue 
and light green tubes is now 12 lumens per watt. 
Among the investigations in progress is one on the 
reflecting properties of road surfaces, which are 
being examined by a photographic method in order 
to determine the way in which they affect the bright- 
ness distribution. The data which are being obtained 
enable lighting installations to be planned to give 
high values of road brightness with maximum uni- 
formity. Other researches relate to photometry, 
domestic electrical appliances, photo-cells, wireless 
sets, transmitting valves, &c. 

The British Thomson-Houston Company also gave 
considerable attention to the development of electric 
discharge lamps, accessories and associated vacuum 
devices. A horizontal lantern was devised which 
enables high-pressure electric discharge lamps to be 
operated in a horizontal position, and which is said 
considerably to improve floodlighting. Research 
work on insulating materials was carried out with a 
view to finding means of lowering their price without 
detriment to quality. Much work was done in con- 
nection with thyratrons and rectifiers, and a 50- 
ampére rectifier was produced for cinema arc lighting. 

Work in the acoustics section of the Metropolitan- 
Vickers research laboratories included further develop- 
ment of the methods of measuring noise. Investiga- 
tions on the behaviour of steels at high temperatures 
was extended and a new method of producing mirrors 
using aluminium instead of silver was placed on a 
commercial basis. 


Wireless Work. 


Both in wireless transmission and reception the 
principal developments were the outcome of the 
same factors that influenced development during 
recent preceding years, namely, increasing congestion 
in the frequency spectrum, the demand for improved 
quality of transmission and reception, and the use of 
increased power. Two methods of obtaining greater 
freedom from interference in broadcasting trans- 
mission have hitherto been adopted, namely, a 
more efficient distribution of frequency channels 
by international agreement, and the more efficient 
use of each frequency channel as allocated. With 
this end in view a carrier and single sideband system 
has been developed with promising results. The 
elimination of harmonic radiation and the fuller use 
of the sideband width available also helped. The 
design of transmitters of increased power was aided 
by the development of high-power valves, such as 
the Marconi triode, with an input of 500 kilowatts 
on telephographic loads, and designed for operation 
at voltages up to 20,000. The long-wave B.B.C. 
station, opened in October at Droitwich with a carrier 
power of 150 kilowatts, was the first Marconi-built 
transmitter on which these valves were used, but 
similar transmitters are being constructed for opera- 
tion abroad. 

Series modulation was applied to several high 
and medium-power transmitters, including that at 





Fic. 5-CABLE LIFE TESTING LABORATORY 


the many investigations that are being undertaken 
can scarcely fail to prove invaluable to the company 
that has established them. 

Much research work was carried out by other 
electrical firms. The General Electric Company paid 
considerable attention to lighting with discharge 
lamps. Until recently the “ Osira ” lamp was avail- 
able only in the original 400-watt size, but develop- 
ment work has resulted in the production of a 250- 





Droitwich, and the linearity and frequency response 
is said to have proved to be remarkably good. In 
the company’s research laboratories the floating 
system of modulation, which consists in varying the 
carrier power to suit the varying amplitudes of the 
modulation voltage, was further developed and 
put to practical use. 

Progress was made in the circuit design of crystal- 
controlled transmitters capable of operating on 
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several spot frequencies within the recognised 
tolerances. Problems associated with frequency 
variation for secrecy purposes in transmitters with 
crystal master oscillators also received attention. 
Development work was done on short-wave trans- 
mitting equipment with a view to meeting the 
demand for greater flexibility, means for rapidly 
changing from one wave-length to another, and 
increased power. Although the carrier power for 
telephony sets has been increased from 25 to 35 kW, 
the tendency is to go still higher for certain purposes. 

On the reception side the demand for greater 
selectivity has resulted in the increasing use of double 
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FIG. 6—-NON-RESONATING TRANSFORMERS AT A 
GRID SUB-STATION 


detection in general purpose and portable receiving 
sets, for it is only by this method that it is possible 
to acquire the necessary selectivity without 
impairing simple operation. Multi-electrode valves 
recently introduced aid materially in obtaining this 
desideratum. 

Police communication has opened up a compara- 
tively new field for wireless, and various short-wave 
bands have been allocated for that purpose. New 
transmitters and receivers for mobile police services 
have been designed. An interesting naval develop- 
ment of the year was the production by the Marconi 
Company of a direction finder for submarines, which 
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FiG. 7-WATER CIRCUIT BREAKER 


can obtam wireless bearings when submerged to 


a depth of 35ft. 


Post Office Wireless Work. 


Although no new wireless services were established 
by the Post Office during the period under review, 
experiments are in progress with a view to the 
provision of a service with Japan in the near future. 
The Anglo-Australian radio telephone service was 
utilised on December 7th to enable H.R.H. the Duke 
of Gloucester in Brimsdown, Australia, to launch 
the Orient Steam Navigation Company’s new 
liner “ Orion” from Vickers Armstrong’s shipyard 
at Barrow-in-Furness. After the exchange of 


| 40,000 per annum. 


| Miscellaneous. 


transmitted a signal which operated the launching 
equipment. 

The policy of replacing spark equipment at coast 
stations for communication with ships was actively 
pursued. A new I.C.W. transmitter and a wireless 
telephony transmitter were installed at Portpatrick, 
while the stations at Malin Head and Valencia, in 
the Irish Free State, are now undergoing conversion 
to I.C.W. working. When the task has been com- 
pleted all the British coast stations will have been 
converted from spark to the I.C.W. system. The 
ultra-short-wave telephone circuit across the Bristol 
Channel between Cardiff and Weston-super-Mare, 
which operates on wave-lengths in the neighbourhood 
of 5m., continued to afford satisfactory service 
as @ junction circuit between the two towns, and 
arrangements are being made to provide a six-circuit 
service using similar wave-lengths across the north 
channel between Belfast and Portpatrick as an 
adjunct to the submarine cable for trunk telephone 
services between Great Britain and Northern Ireland. 
Causes of interference with broadcasting reception 
showed a marked increase during the year, and are 














Large English Electric electrical winding equipments 
include two direct driven Ward-Leonard winders for 
the Union Corporation, Johannesburg, for the 
Geduld gold mines, and two geared Ward-Leonard 
equipments for the Crown mines. 

Many large induction motors were built by the 
Metropolitan-Vickers Electrical Company for motor 
generator sets for South Africa. The twelve largest 
have root mean square ratings ranging from 2000 h.p. 
to 3580 h.p., and total 34,000 h.p. in all. Progress in 
the field of high-frequency furnaces was exemplified 
by the starting up of 2-ton and 5-ton furnaces 
(Fig. 8), supplied by the Electric Furnace Company, 
Ltd., to Samuel Fox and Co., Ltd., of the United 
Steel Corporation. 

The demand for British-made switchgear, including 
some with original features, appears to have been 
good, but no attempt can be made to mention all the 
switchgear contracts. Considering a few of the more 
important, A. Reyrolle and Co., Ltd., produced 
for use in London a 33-kV oil-filled non-draw-out, 
single bus-bar equipment, suitable for indoor or out- 





door service. By reason of the fact that it had to be 





Fic. 8—2-TON AND 5-TON HIGH-FREQUENCY FURNACES 


now being handled by the Post Office at the rate of 


With the completion of the grid in 1933, the demand 
for certain things, such as very large transformers, 
naturally decreased, but with the extension of general 
and rural distribution, electrical manufacturers are 
experiencing an increasing call for distribution and 
consuming equipment. Many relatively small trans- 
formers are being made—for example, for rural and 
similar distribution schemes—for which the English 
Electric Company tells us there is a growing tendency 
to use 33 kV. Transformers as small as 25 kVA 
at 33 kV have been built by this company for rural 
work. The increasing use of electricity has also 
given rise to a demand for voltage regulators, 
such as those made by Ferranti, Ltd., the English 
Electric Company, and others. While tap-changing 
gear was originally mainly associated with large 
transformers, both the English Electric Company 
and the B.T.H. Company have experienced a con- 
siderably increased call for small transformers with 
on-load tap-changing gear. The latter firm also 
reports that there has been a tendency both at home 
and abroad towards the more general use of non- 
resonating and co-ordinated types of transformers 
of large and small ratings. A Central Board sub- 
station equipped with three B.T.H., 150-kVA, 
132/20-kV, non-resonating transformers, representing 
an experiment in tapping a small commercial 
load directly from a 132 kV network, is shown in 
Fig. 6. Many particulars have been supplied to us 
of transformers built during the year, but it must 
suffice to say that two 75,000-kVA units under con- 
struction at the works of the Metropolitan-Vickers 
Electrical Company for the new Fulham power station 
will rank among the largest so far produced. 

Some of the largest motors built were referred to 
under the heading of ‘‘ Industrial Electrification ”’ 
in last week’s article, but reference should also be 
made to the fact that a large reversing mill equip- 
ment was supplied by the English Electric Company 
to the South African Steel Corporation. An order 
was also obtained by the same company for a bloom- 
ing mill drive for The British (Guest, Keen, 
Baldwins) Iron and Steel Company, Ltd., Cardiff. 
Other reversing mill equipments of small capacities 
are in the course of manufacture at the Stafford works 








speeches at cach end, the Duke pressed a key and 





of the company for service in the United Kingdom. 





erected in a residential area, special attention was 
paid to the general appearance, another special 
feature of the equipment being the provision of a bus- 
bar section isolating switch, which provides for 
different switching arrangements. Ferguson, Pailin 
report that their principal order was from the Man- 
chester Corporation. Approximately, 70 heavy 
rupturing capacity duplicate bus-bar metal-clad 
switch units are being supplied for the Stuart-street 
generating station. The main generator board, with 
750,000-KVA rupturing capacity breakers and “ on- 
load ” bus-bar selection, will feed four subsidiary 
boards with 500,000-KVA breakers and “ off-load ”’ 
bus-bar selection switchgear. The main generator 
board incorporates the firm’s double circuit breaker, 
in which two separate three-phase breakers are 
housed in a common tank, an arrangement which 
permits changing over from one bus-bar to another 
without breaking the circuit from the control room, in 
a minimum amount of time. The scheme also pro- 
vides a standby breaker for emergency use. The 
feeder switchboard comprises the firm’s transfer 
selection units on which change-over is effected by 
lowering the circuit breaker from one bus-bar and 
replugging it into another. To minimise the space 
occupied by the control gear, a miniature control board 
has been developed, and as many as eighteen feeder 
breakers can be controlled from a panel 3ft. wide. 
With the setting into operation of the water circuit 
breakers (Fig. 7) in the St. Albans sub-station of the 
North Metropolitan Electric Supply company, the 
firm acquired the distinction of being the first in this 
country to supply commercial switchgear of this kind. 

Several new lines of compound-filled switchgear. 
embodying round tank cross jet box circuit breakers. 
with a rupturing capacity range of 250,000 and 
350,000 kVA at 11 kV, and round tank breakers fitted 
with oil blast explosion pots having arupturing capacity 
of 500,000 kVA at 33 kV, were installed by the British 
Thomson-Houston Company, which also supplied 
new 11-kV metal-enclosed vertical plugging switch- 
gear with arc control breakers of the cross jet box 
type.- Another development was the design of low- 
voltage metal-clad switchgear of high rupturing 
capacity for power station auxiliary plant and similar 
service. An air break 17,000-ampére circuit breaker 
was developed for electrolytic work, and an oil circuit 
breaker with a 5in. explosion pot was made for a 
rupturing capacity of 750,000 kVA at 33-kV. An 
impulse generator developed for switchgear testing 
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is rated at 1,000,000 peak volts, and is capable of an 
output of 2500 ampéres on a 1-5 microsecond wave. 

The supply and erection of 6-6-kV metal-clad 
switchgear for the sub-stations and transformer 
chambers in the City of Bradford was one of the 
important contracts awarded to the English Electric 
Company. Under it the company has obtained orders 
for a 13-unit and 17-unit duplicate bus-bar metal- 
clad compound filled switchboard with a rupturing 
capacity of 350,000 kVA. All the units are fitted with 
the *‘ De-Ion-Grid” control device, and have oil- 
immersed bus-bar selector switches. Metal-clad 
compound-filled 6-6-kV switchgear, with rupturing 
capacities ranging from 100,000 to 350,000 kVA, is 
being supplied to the City of Leeds; and extra high- 
tension and low-tension switchgear and kiosks for the 
City of Portsmouth. Metal-clad 33-kV compound- 
tilled switchgear was made for the South Wales Power 
Company, and 11-kV switchgear of the same type with 
a rupturing capacity of 250,000 kVA, together with a 
400-volt auxiliary metal-clad switchboard for the 
Galloway Water Power Company. 

New developments in the switchgear department 
of the General Electric Company included the intro- 
duction of a scheme for split conductor protection on 
vertically isolated gear. Attention was paid to auto- 
matic frequency control for generating plant, espe- 
cially that operating on large interconnected power 
systems. Detail improvements in rectifier control 
gear led to the simplification and greater reliability of 
that gear. 








A Novel Fire Engine. 


‘THE new motor fire engine constructed for the Lancaster 
Fire Brigade by Merryweather and Sons, of Greenwich, 
has a number of novel features incorporated at the sugges- 
tion of Chief Constable H. J. Vann. The body, which is 














FIRE ENGINE FOR LANCASTER 


streamline in design, affords complete weather protection 
to ten or eleven firemen. There are two doors on each 
side and all windows are arranged to slide down. The 
interior has two side seats and a cross seat at the rear end, 
all being arranged as hose lockers, and access to the lockers 
can also be obtained by means of the small doors on the 
outside. In addition to a five-lamp lighting set, there is 
also a spot light for fog and a powerful searchlight, which 
can be used on or off the machine. 








An Old Parsons’ Alternator. 
WE have received from C. A. Parsons and Co., Ltd., the 
following letter, written by Mr. W. H. Myers, Chief Elec- 
trical Engineer, Department of Railways, New South 


64,972,831 kWh. The unit, which was transferred from 
Ultimo Power Station to Zarra-street Power Station, New- 
castle, on November 6th, 1922, is about to be removed to 
make way for a unit of larger output. 

‘““T have sent you the photograph, as it appeared to the 
officers of this Department that the unit has a definite 
historical interest. You will remember that when it was 
first installed at Ultimo Power Station there was con- 
siderable public controversy as to whether a turbine-driven 
alternator would work successfully in parallel with the 
alternators attached to the huge cross-compound vertical 
reciprocating engines first installed at that power station, 
and its successful application there led to the rapid adop- 
tion of other turbine-driven units of larger rating. 

“It is with greatest reluctance that all of us in the 
Department part with our old friend that has given us such 
wonderful service. I do not think that anyone will dispute 
the fact that a machine of this kind, which can give good 
service for nearly thirty vears, is a tribute to British engi- 
neering, and the foresight of the late Sir Charles Parsons in 
particular.” 








An Hydraulic Turbine for Peru. 


AT the Cotambas Mine in the interior of Peru there is a 
hydro-electric plant of rather unsual interest, the turbines 
for which have been supplied by Gilbert Gilkes and 
Gordon, Ltd., of Kendal, and one of these turbines is 
illustrated in the accompanying engraving. 

The original installation comprised a set of 320 h.p., 
running at a speed of 1000 r.p.m. and working under a 


SIXTY YEARS AGO. 





Tue Shipton disaster on Christmas Eve 1874 led, as 
we mentioned in this paragraph last week, to renewed 
attention being paid to railway tires and the manner of 
fastening them to the wheels. In our issue of January 
8th 1875 we published an article entitled “‘ The Fracture 
of Railway Tires.”’ This article is of some historical interest 
in that it includes illustrations of thirty-six different 
methods of fixing tires then in use on the railways of this 
country. In the course of our article we commented 
upon the fact that the conditions which caused a railway 
wheel tire to fracture had never been minutely investi- 
gated. At inquiries into accidents arising from the fracture 
of a tire expert witnesses when asked to assign the cause 
of the fracture commonly spoke in vague terms of the metal 
being too brittle or containing a hidden flaw or of the tire 
having been put on too tightly or having been weakened 
by holes having been bored in it for the fixing studs or 
rivets. One outstanding fact that had never received a 
rational explanation was that, in most cases, when a 
tire fractured it did not merely crack through in one 
place but flew into a number of pieces. We instanced 
several recent mishaps in all of which, except one, the tire 
had broken into five, six or seven pieces. We held that 
if a tire contained a flaw it would fail by opening at the 
flaw and coming off in one piece. If however a flawless 
tire failed it almost invariably left the wheel in two or 
more pieces. In such cases of multiple fracture we could 
not, we said, avoid tracing a direct analogy with what 
occurred when a piece of ordnance burst. The character 
of the failure was just such as would be anticipated if 
a built-up gun gave way under an excessive charge 
Dozens of exploded Armstrong guns illustrated the analogy. 


























750 H.P. TURBINE FOR PERU 


head of 311ft. of water. In of the difficulties of 
transport to the mine, which is 13,500ft. above sea level, 
and is connected with the railway at Cuzco only by mule 
tracks, this unit was built up by connecting together two 
turbine wheels, each of 160 h.p. This set is controlled by 
one governor working on both wheels, and was installed 
in 1930. 

Since then the plant has been increased by the addition 
of two new Turgo impulse wheels of 750 h.p., each working 
under a head of 775ft. and driving 750-kVA three-phase, 
50-cycle alternators, having a power factor of 0-8 and 
generating current at 2400 volts. All the parts of these 
machines that could be so made were limited to 150 lb. 
or 300 lb. packed. Certain parts obviously could not be 
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1500-KW PARSONS TURBO-ALTERNATOR INSTALLED 


Wales :—‘ I forward herewith, for your information, a 
photograph of the 1500-kW Parsons turbo-alternator 
which was placed in service in this Department on January 
9th, 1905, still in service, having generated 
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kept within these weights, and it was decided to transport 
these larger pieces by air, the limiting weight being 2000 Ib. 
This limitation necessitated splitting the bottom part of 
the impulse wheel casing into two pieces. 


What was the origin of the radial force acting from within 
which caused a tire to burst in the artillerist’s sense ? 
Centrifugal force was altogether too inadequate even at 
the highest speeds to induce rupture. Dismissing other 
possible causes we reached the tentative conclusion that 
the bursting of tires into two or more pieces could be 
traced to imperfections in the system adopted in putting 
them on the wheels. Commonly that system consisted of 
heating the tire until it was expanded sufficiently to slip 
on to the cold wheel centre and of allowing the tire to cool 
gradually or of cooling it quickly with water. We main- 
tained that if a perfectly circular tire were heated and 
then cooled down quickly on the inside it would not remain 
truly circular but would become distorted. The presence 
of a wheel centre inside the tire would prevent the dis- 
tortion but the suppression of the distortion would set up 
cross strains in the tire at several places. The tire, in 
tension on its outer surface and in compression on the 
inner, would be in the condition of a spring and was ready 
to burst into several pieces at the points of maximum 
cross strain. We discussed several ways in which the 
shrinking-on of tires might be modified in order to avoid 
harmful stresses being created but we concluded that it 
might be preferable to abandon shrinking-on altogether 
and to force the tires on to the wheel centres by hydraulic 
pressure. Wheels were already being force! hydraulically 
on to their axles and we felt certain that men such as Mr. 
Tweddell could quickly supply the presses required for 
the corresponding operation on the tires. 











Irs low softening point and susceptibility to water have 
hitherto been distinct disadvantages to using shellac as 
an ingredient of lacquers and plastic products, but, 
according to a note in the Chemical Trades Journal on 
researches by M. Venugopalan, of the Indian Lac Research 
Institute, shellac may be greatly improved in both these 
respects by interaction with sulphur. The best results so 
far as resistance to water is concerned have been obtained 
by fusing shellac at 175 deg. to 180 deg. Cent. for thirty to 
forty minutes with 4 to 5 per cent. of its weight of sulphur. 
The water absorption of a shellac film (deposited from 
spirit solution) is reduced after this treatment to one-third 
of its original value. By a subsequent short drying of the 
film at 90 deg. Cent., this susceptibility to water can be 
still further reduced. The sulphurisation of shellac also 
improves its resistance to abrasion and scratching, whilst 
products containing | to 3 per cent. of sulphur have been 
| found the best as regards the elasticity of the resultant film. 
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Bringing Science into the Road 
Traffic Problem.* 


By COLONEL eee oe C.B., M. Inst. C.E., 
-LA.E. 


THE crux of the road traffic problem, pedestrian and 
vehicular, is not accidents, but the growing importance 
that the motor car is assuming. Road transport is already 
one of the biggest of English industries, 690,000 people 
live upon it. It serves and fertilises our social and economic 
life, yet it exasperates us daily. 

I am aware that the prominence to-day of the road 
problem is not due to an efflorescence of politico-economic 
foresight. Our attention has been roused by the yearly 
lists of fatal road accidents which are connected in one 
way or another with mechanically propelled road vehicles. 
Moreover, this is accented by the paucity of result that 
has, with one exception, attended all motor controlling, 
registering, punishing, insuring, licensing enactments 
intended to diminish accidents. These failures have given 
to the road traffic problem a tragic place among the 
unsolved enigmas of our time. They have led people to 
say: ‘“‘The man-made machine is master of the man,” 
which is folly. What they ought to say is: ‘‘ The men 
who concocted the machine consulted science and 
succeeded—those who concocted the laws to control it 
did not consult science and failed.” 

If you ask for some indication showing perhaps by 
gross revenue figures how great is our present dependence 
on the road transport industry in England, I give you 
the only contrasted estimates I have found—they are 
drawn from the able paper Planning, October, 1934 (being 
the publication of P.E.P.) :—The total railway revenue 
from transport of goods and persons was £155,100,000 
for 1933, while the total road transport revenue under the 
same headings for 1932-33 is given at £131,000,000. 
The point I am making here is that if road transport 
figures have grown to such magnitudes in spite of the 
superior cost of carrying a ton a mile by road (it appears 
to be about five times dearer by road'), the peculiar 
utility of the road service must be greatly valued by 
industry. It is, indeed, clear that hard-headed factory 
managers and business men do not, even when they see 
an economy per ton mile, dispense with the flexibility 
and reliable promptness of road transport. 

There is yet another way of considering the importance 
of an industry to the State, and that is by the number of. 
persons to whom it gives employment. Thus, transport 
generally, which, in 1931, employed 1,635,000 persons, is 
for that reason important. Of these no less than 690,000 
were engaged in and about road transport services-—a 
number greater than those employed by all the railways, 
namely, 272,000 persons. (Official Statistics of Employ- 
ment, 1934).? 

You may have wondered why, in advocating the 
introduction of science to the road question I have taken 
trouble to display the essential importance of mechanical 
road traffic to national life. The reason is that if science 
is to be called in to make an improvement, we must know 
what we are to improve, how big it is, #.e., its scale, and, 
moreover, we must agree as to what constitutes ‘‘ improve- 
ment.” I am directly introducing to your minds the 
idea of the “accident ratio,’’ by which I mean that 
improvement cannot, and does not, consist in a mere 
reduction in the number of fatal or other road accidents 
by itself. Such reduction might be, and obviously is, 
in the extreme case, the reverse of improvement. For 
example, the complete cessation of all road traffic accidents, 
if achieved as it could be merely by a complete cessation 
of all road traffic, would be a disaster. No national life 
could survive it for a month. The steady improvement 
we seek should consist in so affecting traffic flow that each 
quantum of flow is achieved for an ever dwindling number 
of accidents, up to the point when the whole road trans- 
portation, pedestrian and vehicular, of the country is 
performed without a single fatal accident. Then the 
“fatal accident ratio’ would be zero. Thus, if my plea 
is heard, we may one day tell the scientific group, that may 
be called in to help us, that our objective is to get an 
ever-diminishing fatality ratio, and to achieve this under 
such conditions or rules, &c., as will not block whatever 
expansion of safe road traffic the economy of the state may 
need from time to time. 

The next question is what sort of difference would 
result from the reference of the whole road traffic problem 
to a disinterested scientific group for their advice (for 
their initiative in suggesting research, and for supervising 
the experiments) let us say, to the mixed bag of experi- 
ments with which the road user is faced at present. 

Unmiz the Experiments.—One notable effect would 
be to unmix the experiments. Mixed-up experiments, 
i.e., those in which a number of variables are changed 
at the same time, are anathema to science. Whatever 
result, good or bad, is achieved by such experiments, no 
particular result can be ascribed, in the medley, to any 
particular cause, and therefore, that cause being 
unidentified, can neither be accented if good, nor eliminated 
if bad, though one or the other may be urgently required. 

Measure the Data.—The second effect would be to 
disclose that material on which the sharp tools of scientific 
thought and imagination can do useful work, namely, 
measurements, facts, and co-related data. Measurements 
are as essential as imagination in guiding us to the 
choice of each successive experimentation. Measure- 
ments are far otherwise valuable than even the most 
kindly intended guesses at, or the most popular denuncia- 
tions of, the supposed causes of fatalities. 

How Much do we Lose ?—If you ask what kind of 
data we could look out for scientifically, I will instance 
some pressing problems later, but first I think it essential 
to consider how we can approximate to an estimate of 
the sums we might legitimately spend in getting and 

* Lecture delivered on December 19th, 1934, at the Royal 
Society of Arts, before the British Science Guild. 

1 It is here suggested that when carrying a full train load of, 
say, 400 tons the cost by rail is from a halfpenny to three farthings 
per ton mile. The road lorry, if a small (1-ton vehicle) probably 
costs 5d. per ton mile, if a large vehicle (say, 3 to 12 tons) costs 
about 2d. per ton mile, and these figures include the taxation and 
rates which more than cover all repair of roads. 

2 The net mileage of roads served by motor transport is 8} 


in applying our scientifically collected data, whatever 
they may prove to be. In discussing this I am following 
the manner in which the analogosts problem is considered 
by any householder who is aware of some wi 
inefficient gas oven, a wasteful boiler, or a cook who 
over-accents the item “ perquisites.” He asks ‘‘ How 
much do I lose at present ? How much will be the capital 
cost of, and inconveniences of, putting in your recom- 
mended economiser ? ” and “‘ Shall I be better off on the 
whole when I’ve had all the trouble of introducing it ? ” 

In the analogous road problem, the question: “ How 
much does London, say, lose at present ?”’ requires for 
answer a reasoned estimate, based on observation and 
statistics of the man-hours wasted to industry by 
accidents, by traffic blocks, and by congestions. These 
can be brought to a common denominator by being 
expressed in pounds sterling, and in that form are a 
measure of the scale on which we could profitably install, 
or refuse to install, remedial measures, new by-pass roads, 
roundabouts, pedestrian bridges, clover-leaf crossings, &c. 
Indeed, such data ought to be demanded as an essential 
part of the warranty for any large plan of road lay-out, 
or bridges, &c., such as the Minister has ordered to be 
made for Greater London (on December 6th, 1934).? 
The total figures of loss in traffic delays are probably 
stupendous, if the £20,000,000 a year loss in London 
alone quoted from observations by the C.M.U.A. are at 
all approximate. 

The introduction of paid scientific researchers into the 
road traffic problem will assuredly be confronted by the 
““ money ” objection, and that is why I suggest that if 
a wider directive were to be given to our statistical surveys 
of traffic, so as to show, however, approximately an 
estimate of man-hours and machine-hours or money 
lost (but recoverable by scientific work), the money objec- 
tion may tend to efface itself. The cost of such a com- 
mittee and of its research and experiments will be found 
to be infinitesimal in comparison with what any well-run 
factory would spend on research if its income was scaled 
up to £71,000,000 a year.* 

Our Advisory Committee having been convened and, 
no doubt, informed that it has to think in millions and 
spend in ha’pence, the Minister might put before them with 
a grim smile at their expected discomfiture, a few of his 
tougher questions : 

Questions I to IV.—If, by some specially high taxation 
on heavy road vehicles or otherwise, I were indirectly 
to cause the users of 12-ton lorries t6 substitute for 
each 12-tonner four vehicles for 3-tons load : 


(a) Shall I have decreased road safety by the extra 
crowding, t.e., traffic density, of the roads, and how 
uch ? 
(6) Shall IT have deteriorated or increased the general 
fluidity of road transport—how much ? 
(c) Shall I be involved in extra road construction to 
bring back the traffic density to its more economical 
re ? 

(d) What is the difference in the amount, or value, 
of the road wear produced by the 12-ton lorry as 
against the 3-ton lorry, each at their legal speeds, in 
a year of 25,000 miles, on first-class roads ? 


Not only are these four questions practical, but they 
are actual; they were needed for the Salter report, and 
replies to them are urgently wanted to-day. The first 
involves measuring the effect of increments of traffic 
density on the accident incidence, the second and third 
the effect of traffic density on traffic flow, the fourth the 
effect of total vehicle weight on road maintenance, as 
well as the effect of vehicle speed on road maintenance. 
Here are questions that open up the whole basis of research 
on roads, on traffic, and on accidents. Three of them 
require an instrument and a system for recording incre- 
ments of traffic flow. This is cardinal. Indeed, it will 
be found that nearly all questions of traffic control, down 
to “‘ Is it advantageous to move a policeman from point 
duty near a lamp-post to point duty 2 yards further on ?”’ 
involve this measure of increments of traffic flow before 
we can get a valid answer. The fourth question, as to the 
relative wear of roads by heavy and light vehicles, is also 
of fundamental importance, notably, for example, in 
its relation to the scale of taxation. What we want, 
what we lack, and what we must have, is measurements, 
scientifically correlated and analysed by competent 
persons. The workers on this research will find, as did 
the Aeronautics Advisory Committee, that they have 
started on a twenty-five-years’ job. None the less, each 
few months’ work may reveal a treasure trove highly 
rewarding to the State, and these treasures will increase 
in value as the researchers build up an accurate knowledge 
of the laws of traffic flow. 

Huxley defined science as organised common sense. 
The stress on the word organised implies that when 
experiments, however sensible in themselves, are made, 
they are not to be disconnected stabs at a general solution, 
nor are they so to overlap each other as to nullify the 
cardinal information they seek, namely, a theory of the 
relation between each cause and each effect. A research 
consists in experiments logically evolved, each from its 
predecessors. The logical thinking or theory should be 
illumined by the sun of previous scientific knowledge, 
notably a knowledge of scientific method independently 
acquired by a wide study. For the present case physical, 
chemical, mathematical, and psychological sciences are 
indicated. When experiments are co-related even those 
which appear to the uninformed to miss the mark con- 
tribute their full quota to the forward march. We should 
be well on to a solution now if the increments of flow, 
density, speed, quality, and safety had been measured 
and related to the infinitude of variants of control and 
road lay-out that road traffic—pedestrian, and bicyclist, 
motor-driven and horse-hauled—has been subjected to 
in the last thirty years. I am saying this to discourage 
guessing as a basis for traffic rules and to encourage 


M 
Iron Company, Ltd., to fill the vacancy caused by the retirement 
of Mr. Claud E. Pease. 





rience gained on the sea and in the air—where collisions 
are rare, and where the freedom of traffic movement is 


at. 
owe find there that the dominant and successful idea 
is twofold : 

(a) Every traffic unit continuously indicates its 
direction of movement, and shows the agreed si in 
advance of action whenever it intends to change that 
movement. 

(b) Every traffic unit is held to heed and respect 
such indications of intention and does so by rigidly 
obeying a pre-arranged rule of behaviour, known to all. 
It appears to be assumed that such a régime is too 

uninviting, and, therefore, too difficult to enforce on road 
users, even with the aid of our mobile police, stationary 
police, road scouts, Belisha beacons, traffic lights, &. 
It may be that the difficulty is exaggerated. But if, as 
I am-disposed to believe, there is no other alternative 
between enforcing these cardinal rules, and continuing 
in a disastrous course of accidents and strangled traffic, 
the difficulty, whatever it is, must be surmounted. In 
other words, all units must have duties as well as rights 
on the roads. 

On the roads alone, our quest for safety is conducted 
without being related to any general theory, whether 
this or another. Yet when we come to examine what has 
been done, no rule has ever been in the least effective 
save only in so far as it conforms in some degree to the 
** sea and air ” formule called (a) and (b) above. 

If I am right the examination of what has been done 
gives a considerable warranty for using this formula as 
the string by which to connect together the pearls of 
knowledge that are to be picked up by experimentation 
and so to form a logical whole. 

The above observations are made to suggest a sort 
of test by which to estimate the probable efficacy of 
any regulations, road code, law, sign, signal, road lay-out, 
beacon, warning notice for road users. The test consists 
in applying two questions : 

(a) Does the proposal assist the units to know in 
advance and without doubt the intentions of the 
traffic near by (pedestrian or vehicular) ? 

(6b) Does it assist the total fluidity of movement 
(pedestrian or vehicular) ? 

Try such a test on the unblinding of blind corners, on 
Belisha beacons, on cyclists’ lights, on the value of non- 
slippery roads. on the “ offside rule,” on twin track roads, 
on the various positions of the driver’s seat, on speed 
limits, &c., what you will. You will find guidance in 
the answers. You will also find that your quest for a 
reliable answer leads you to desire the essential measure- 
ments of fact in every case. Even when the answers 
to both (a) and (6) are obviously affirmative’ your measure- 
ments are still wanted to tell you “ how much?” And 
since a self-willed human is in the test tube you will be 
well advised if your measurements are sufficiently extended 
over time to ensure an average and not a “ trick” result. 

Seeing that pedestrians and bicyclists between them 
are the largest number of the “ responsible causers ” 
of fatal accidents, it becomes increasingly important that 
the law should give to pedestrians all assistance towards 
a foreseeable orderliness of transit. Belisha crossings are 
no doubt intended, when compulsory, to make their 
act of crossing foreseeable—but more must be done to 
remove the impediments to freedom of motion. The 
very absence of any duties prevents them from forming 
any safe habit, such as taking the left in emergencies, 
which would become instinctive afid therefore foreseeable. 
I doubt if any wisely helpful legislation to increase their 
freedom of safe movement can be developed without the 
guidance to be derived from measurements, from 
psychology and from recorded observations of present 
behaviour carefully correlated and scientifically analysed 
In conclusion, I am asking for something that naturally 
commends itself to the sanity of the Britisher, who 
always prefers to base his decisions on the solid ground- 
work of indisputable facts. In relation to the road 
problem I ask for facts, data measurements, and I suggest 
that there is no other way of getting them than to enlist 
the services of those whose job it is to observe data— 
@ group of scientific men, working as a committee. They 
will correlate the data, analyse the curves of results, and 
thereon leave it to the Ministers concerned to express them 
as fresh rules, or fresh roads. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Detco-Remy anp Hyatt, Ltd., 111, Grosvenor-road, London, 
S8.W.1, ask us to note that their telephone number is now 
Victoria 6242. 

WELLWwortHy Ltp., Lymington, Hants, has now opened a 
new service depot for the Northern Counties at Millican’s 
Buildings, Market -street, Newcastle-on-Tyne. 

Royce Lrp. inform us that the Trafford Park works and 
offices have now been closed and all correspondence should 
be addressed to Royce Ltd., The Crane Works, Loughborough. 
CotoneL CHartes F. Hitcuins, D.S.0., M.I. Mech. E., 
.I.N.A., has been appointed to the board of the Skinningrove 


THe TrmserR FrREPROOFING CoMPANY, by arrangement with 


John Brown and Co., Ltd., has extended its plant in order to 
cope with the additional work involved in fireproofing timber 
and plywood of various kinds for the ‘“‘ Queen Mary.” 


THe METROPOLITAN-VICKERS EtectricaL Company, Ltd., 


informs us that Mr. A. S. Rinder, having accepted the position of 
managing director of Alfred Bird and Sons, Ltd., Birmingham, 
he relinquishes his executive duties as manager of the London 
district office of the company, but remains a director. 
MacArthur, manager of the Glasgow office, succeeds Mr. Rinder 
as manager of the London district office, and has already taken 
up his new duties. 


Mr. D. 





experiments made to check, qualify, or uproot a theory 
of safe flow. 
My own suggestion is that we should look to the expe- 





3 It is satisfactory to note that Colonel C. H. Bressey, R.E., 
has already declared his purpose to.take a traffic census of 
Greater London as the first step of the Transport Ministry 
towards the traffic survey on which a road plan can be based. 

* Our existing road research expenditure is devoted to road 
construction and materials and is the inadequate sum of about 





times the net mileage of railways. 





5 Keep to the Left—Now apply these tests in imagination to 


a proposal—say, to a rule that I have suggested that ‘* pedes- 
trians and vehicle drivers shall at all times keep to the left of 
the available space (footway or roadway respectively along 
which they are moving) until after they shall have by some 
device indicated a change of intention.” 
astonished to find that the answers to both (a) and (4) questions 
are favourable. 
(such as the compulsory use of Belisha crossings in town—or the 
obligation to cross the carriageway only at right angles to its 


You will be, I think, 


There remains to introduce the “device” 





£30,000. 1 


ength in country roads). 
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Marine Slipways.* 
By W. G. GLOVER. 


By his invention of the Patent Slip about 125 years 
ago, Thomas Morton—with whose family the author is 
closely conneeted—brought into effective use an appliance 
which has proved itself to be not only one of the most 
efficient, but certainly one of the most economical methods | 
whereby the external defects of a vessel may be exposed 
and the hull repairs carried out. The principles underlying 
Morton’s patent were so sound and practical that they 
are still adhered to, in the main, in modern slipway con- 
struction, and until recent years few if any improve- 
ments or developments had taken place in spite of the 
fact that slipways on Morton’s principle have been 
built all over the world. Recent developments in slipway 
construction have been rendered possible, first, by the 
perfection of the steel wire rope, bringing with it wire 
rope haulage; secondly, by the application of steam, 
electric power, and the internal combustion engine to 
such a system, and thirdly, by the use of steel, particularly 
modern sections, in the construction of cradles. | 

As is well known, there are two distinct types of slipway, | 
namely, longitudinal and broadside, and, due to the | 
widely varying characteristics of sites and the nature of | 
the subsoil and ground on the foreshore, the problem | 
of deciding upon the most suitable type is sometimes | 
difficult and always interesting. As the frontage in a 
harbour or waterway is valuable, the longitudinal type is | 
generally admitted to be the most convenient and econo- 
mical ; in fact, it is no exaggeration to state that at least | 
90 per cent. of the slipways throughout the world are | 
of this type. There are many places, however, where the | 
broadside type has the advantage, such as in a narrow | 
waterway, river or creek, where a longitudinal slipway 
would seriously interfere with navigation. 

Up to about thirty-five years ago timber (pitch-pine, | 
oak, jarrah, or teak, according to climate or country) | 
was exclusively used in cradle construction ; in quite a 
number of modern equipments this practice has been 
adhered to, the more important of these, with the relative 
capacities and dates of construction, being given in Table I. 





TasBLe I. 
Capacity, 
Location. Material. tons. Date. 
Constantinople .. Oak 500 1910 
3ombay (Mazapon 

Dock) ee. 1600 1911 

Manila Oak 2000 1911 

Port of Para Oak Sat 800 1911 

Sydney Oak oe es ol ORES 
Basrah Teak .. RR Spe 250}: 1916-17 

Grimsby .. Pitch-pine .. 2500 .. 1920 


Certain of these are worthy of note: Bombay, for its | 
fine teak cradle and heavy singie-wire rope haulage gear | 
(wire rope, 134in. in circumference); Manila, for its | 
400ft. oak cradle, in two sections, with the haulage | 
attachment set in mid-cradle; Grimsby, for the last | 
reason, and Basrah, for its mass of haulage machinery, 
consisting of three double-drum gears, one for each slipway, 
driven by one steam engine, and for its expanding cradles, 
providing combinations for every type of craft to be 
handled. 

It was thirty years ago that a serious departure from 
timber was made in heavy slipway construction, when 
three large slipways, one of 3000 tons and two each of 
2000 tons capacity, were built by S. and H. Morton and 
Co., of Leith, for a well-known shipbuilding and engineer- 
ing concern in Hong Kong. The cradles were of the rigid 
type, of steel plate and angle construction, the centre 
section being a tapered box girder with the keel block 
line rising from forward to aft. The gradient of the heavy 
cast iron track was 1 in 18, and the haulage gears were 
on the double-purchase principle and driven by two 
electric motors, each of 225 b.h.p. The wire ropes were 
notable, being respectively 13}in. and 12in. in circum- 
ference. Recently one of these 2000-ton slipways 
was replaced by one of 4000 tons capacity, which 
considerably increases the docking facilities of the com- 
pany. This change presented an interesting problem 
in wire rope manufacture, necessitating the use of a rope 
with an actual breaking stress of 760 tons and a maximum 
circumference of 13}in. This was accomplished by utilising 
special flattened strand construction. In the years follow- 
ing many large slipways of note were built, but as a 
departure from the usual system, those built for the 
Suez Canal Company at Port Said in 1911 were on the 
live roller principle, which has been almost universally 
adopted in American slipway construction. While com- 
paratively few equipments above 1500 tons capacity 
have been built since 1918, most of them embody some 
improvement tending to increase flexibility in handling. 

Adhering to what may be termed the straight slipway— 
that is, without side-slipping appliances, and departing 
from the rigid type of cradle, there are two outstanding 
methods of rendering an equipment more flexible. 
These are : 

(a) The use of telescopic draw-bars operating between 
sections of the cradle, which reduces the first cost, 
particularly in under-water foundations. 

(b) The setting of the haulage attachment in mid- 
cradle or in other defined position, thus rendering it 
possible to deal with vessels of the maximum size or 
two or more small vessels independently. 


Of the slipways in the first category perhaps the best 
known are those at Basrah, already mentioned, upon which 
have been successfully handled, particularly during the war 
period, paddle steamers, stern wheelers, gunboats of the 
** Insect ’’ and “‘ Fly ”’ class, deep sea and river tugs, barges, 
and even the Persian naval vessel ‘‘ Mozaffer.”” Another 
slipway in this class, but of more recent date, is at Kilindini, 
Mombasa; it has a capacity of 2200tons. In this case, as 
at Basrah, the rail length had to be kept to a minimum 
to avoid interference with navigation. Intrinsically 
designed to handle the large coasting vessels ‘‘ Dumra ” 
and ‘‘ Dwarka,” of the B.I.S.N. Company, the cradle has 
such variations in its combination of sections that it can 
deal with all types of craft from lighters and tugs upwards. 





| 250ft., 270ft., 280ft., 290ft., and 300ft. 


There are seven sections in the cradle, namely, four 
24ft. 6in. in length, two forward and two aft, and three 
28ft. Sin. in length in the intermediate position. Tele- 
scopic draw-bars of special design are fitted between all 
sections in such a manner that, when collapsed, the actual 
length of the keel block line on the centre way is only 
190ft. These draw-bars are designed for expansions of 
either 5ft., lOft., 15ft., or 20ft., thus providing a cradle, 
under varying combinations of sections, of 190ft., 230ft., 
Whatever the 
combination of sections as fixed by the slipmaster, the 
cradle, when lowered against its stops, will collapse to 
190ft., and the desired expansion will take place as it is 
hauled up, the weight of each section being sufficient for 
this purpose. With a short track this ensures ample 
draught over the forward keel block for the maximum 
size of vessel. The haulage is of the double-drum type, 
two-part wire ropes being used with a balance pulley 
fitted at the fore end of the cradle. The gear is driven 
by two electric motors, each of 125 b.h.p., with contactor 
control, and fitted with improved downhaul gear. An 
interesting paper* on the subject of this slipway was 
read before the Institution of Civil Engineers by Mr. 


| F. C. Fforde on March 20th, 1934. 


The most recent application of the principle mentioned 
in the second category is a slipway of 3000 tons capacity 
built for W. S. Bailey and Co., Ltd., Kowloon, Hong 
Kong. To cope with the exacting requirements of this 
slipway the cradle had to be of unusual design. It con- 
sists of three main sections, each 100ft. in length, with 
a keel block line rising uniformly from 4ft. above the 
rail base forward to 7ft. aft. The main haulage attach- 
ment is set between the two lower sections. Thus the 
first and second sections are propelled while the third is 


hauled. The three main sections are subdivided as 
follows :— 
No. 1 into 3 sub-sections. . Nos. 1A, 1B and IC. 
No.2 , 2 Nos. 2A and 2B 
Ne 3 .ap8 Nos. 3A, 3B and 3C 


Given eight sections, therefore, and utilising the various 
combinations of these, the cradle is capable of dealing 


| with the following :— 


(1) One vessel 200ft. in length on sections 1 and 2, 
with the pawls dropped, leaving No. 3 free for a second 
vessel up to 100ft. 

(2) One vessel 100ft. in length on section 1, with 
the pawls dropped, leaving Nos. 2 and 3 available 
for, alternatively, one vessel of 200ft. or two, each of 
from 90ft. to 100ft., separately or together. 

(3) By utilising various combinations of sub-sections 
smaller vessels may be handled, and for this purpose 
alternative positions of bilge arms are provided on 
sections 1 and 3. 

(4) One vessel of 320ft. up to 3000 tons displacement 
on combined sections. 


The cradle construction is a little unusual, section 1 
being of plate and angle construction, while sections 2 
and 3 are of open lattice design, all increasing uniformly 
in depth from fore to aft. The ease with which sections 
may be coupled and uncoupled, and the distribution of 
the load over the rollers, are two noteworthy points in 
the design of this cradle, the latter being of great import- 
ance in a slipway of this capacity. In other respects 
normal practice has been followed, with the exception of 
the haulage gear, which is of the double-drum, double- 
purchase type, having four-part wire rope haulage and 
being driven by two electric motors, each of 130 b.h.p., 
and fitted with geared drum downhaul controlled by a 
friction clutch. 

Of equal importance to the cradle in the safe handling 
of heavy ships is the main haulage gear. More than 
100 years ago, before the general use of steam and electric 
power and wire ropes for this purpose, the favourite system 
of haulage for heavy work was that of hydraulic fleeting, 
a tedious method. Under this system, on each stroke of 
the ram or rams, a fleeting rod or link was removed from 
the chain and, as the cradle rested on its pawls, the 
ram was reversed and connected to the next link. The 
links were from 16ft. to 20ft. in length, with a correspond- 
ing stroke of ram. The hydraulic cylinders were, there- 
fore, of considerable size. The most notable examples 
of this type of haulage within the author’s memory are 
Granton, 1200 tons, longitudinal, and Rangoon, 1200 tons, 
and Manila, 1500, both broadside. Bridging the gap to 
modern types of haulage, are the following :— 

(1) The single-wire rope haulage system—that is, 
a direct pull from the drum by a single part of wire 
rope. Although commonly used in the past for slipways 
up to, say, 900 tons capacity, there are examples of 
heavier gears, such as that of 1600 tons for Mazapon 
Dock, Bombay. 

(2) The double-purchase system, in which the rope 
is anchored at one end, the bight passing round a pulley 
or sheave attached to the cradle and the other end being 
wound on a helically grooved drum. Very powerful 
gears of this type have been built, notably those for the 
Hong Kong slipways of the Taikoo Dockyard and 
Engineering Company, Ltd. 

(3) The double-drum system—that is, with two-part 
wire rope haulage, the bight of the rope passing round 
a balance pulley attached to the cradle and the ends 
being wound on two drums, right and left helical. 
In some cases the balance pulley has been replaced by 
a crosshead, but the former fitting is infinitely preferable 
as it renders the equipment thoroughly flexible, more 
particularly if driven by two units. This provides an 
almost perfect haulage gear, for not only is the pull 

equalised, but the failure of one of the driving units need 
not incapacitate the slipway, as the arrangement of 
gearing is such that either unit can drive either drum, 
thus providing, in emergency, a double-purchase effect 
whereby the maximum load may be dealt with at half 
the normal hauling speed. 

(4) For excessively heavy work, say, for slipways 
up to 10,000 tons capacity, a combination of systems 
(2) and (3) could be resorted to—that is, a system with 
double drums and double purchase, thus providing 
four-part wire rope haulage. 

Usually it is necessary to provide a downhaul gear, 





* The Institution of Engineers and Shipbuilders in Scotland, 
December 4th, 1934. | 





* “Slipway at the Port of Mombasa,” Proc., Inst. C.E., 
Vol. 238. 





if only to ensure that the cradle (light) can be hauled 
down to its lowest extremity in order to obtain the 
desired draught at the forward keel block. There are 
various systems of downhaul, but it is important that the 
system adopted be one by which the downhaul drum will 
pay out and take in its wire rope precisely at the same 
speed as that of the main drums, whether launching 
under brake control or lowering under power. 

An unusual type of haulage gear not frequently, if 
ever, seen in this country was designed for a slipway of 
1000 tons capacity on a gradient of 1 in 12, constructed 
for Naples in 1912. Purchase blocks of 5/4 sheaves were 
used, the fall of the rope passing over tandem drums 
and being accommodated on a reeling drum located behind. 
Over a mile of wire rope, 44in. in circumference, had to be 
accommodated. While this type of gear is unusual, that 
installed at Naples performed its duty efficiently. 

The foregoing are generally the principles employed in 
heavy slipway construction, and reference might now be 
made to the marine slipway for use with smaller craft, to 
handle which it is the most economical appliance at present 
available. In dealing with small craft, it is usually desired 
to handle more than one vessel at a time, as in a fishing 
port frequented by a large number of trawlers and drifters 
up to, say, 1100 tons displacement. There are many 
systems available, and there are again two types of slip- 
way at the disposal of the owner, namely, longitudinal 
and broadside. For the reasons already given, the former 
is the most generally favoured, and various side-slipping 
or traversing systems have already been dealt with by 
Mr. Henderson in his paper.* Of the two systems referred 
to in that paper—that is with traversing arrangements 
above and below the level of the cradle—it is hardly 
possible to state which is preferable, as both have their 
advantages and disadvantages, and the suitability of the 
one or other depends upon the type of craft to be handled 
and the conditions and nature of the site. 

As against the longitudinal system for, say, multiple 
slipping, there are many places where the broadside prin- 
ciple—which is readily adaptable in a similar manner—is 
preferable, not only for practical but for economical 
reasons. The methods of traversing or hauling off, or a 
combination of the two, are the same. Normally, the 
main or lower cradle acts as the carrier or transporter, 
and has mounted thereon a set of rails, laid longitudinally 
for the accommodation of the cradle proper. These rails 
register with ground rails laid to right and left of the main 
track. A series of these berths may be arranged in terraces, 
if desired, although this is somewhat inconvenient from 
the point of view of yard efficiency. Vessels are hauled 
off into these berths, speedily blocked off and the cradle 
returned to the carrier. A cradle per berth may, of 
course, be used, but this is rather extravagant. If the 
nature of the site permits, terraces can be eliminated 
and the ships accommodated on level ground. This is 
most interesting and immediately opens a field for the 
accommodation of a large number of craft. There are two 
methods of transferring the loaded cradle from the incline 
to the horizontal. First, by three units consisting of (a) the 
main or carrier cradle operating only on the incline ; 
(6) the transporter superimposed on the carrier; and (c) 
the cradle superimposed on the transporter ; and, secondly, 
by two units consisting of (a) the transporter operating 
on both the incline and the horizontal, and (b) the cradle 
superimposed on the transporter. While the first method 
is slightly cumbersome, although orthodox, the second is 
unusual, and as it is particularly applicable in dealing with 
a large number of craft, such as barges, it is worthy of some 
explanation. 

The transporter consists of a series of short sections 
coupled together for dealing with large or small craft in 
combination or individually. Each section is mounted 
on two or more pairs of two-wheel bogies, each bogie 
running on its own rail. Thus for two pairs of bogies there 
would be four rails, the bogies being, so to speak, staggered. 
The arrangement of the bogies is such that, when on the 
inclined track, the upper surface and, therefore, the rails 
of the transporter are horizontal. For the length of the 
incline, all the ground rails are parallel and uniform in 
both senses, but at the knuckle or the point of trans- 
ference from the incline to the horizontal, the rails diverge 
in a vertical plane—that is, those upon which the seaward 
bogies run are gradually curved to horizontal, while those 
of the landward bogies are continued ahead for a distance 
equal to the centres of the bogies, and are then curved, 
resulting in the rails for the seaward bogies assuming a lower 
level on the horizontal than the landward bogies. The 
easier the curve, of course, the sweeter the action, but it 
will be seen that throughout the operation the upper 
surface of the transporter, and therefore the rails upon 
which the cradle and barge rest, will remain horizontal. 
There are equipments of this nature in existence and they 
are understood to be very successful for dealing with a large 
number of barges, up to, say, 50 tons in weight. There 
is one instance where the haulage is done by means of a 
somewhat elaborate tractor. 

This system has proved itself to be invaluable in a 
problem presented to the author, which was to transport 
loaded barges from the lower to the upper reaches of the 
river Blavet in Brittany, surmounting in the process a dam 
no less than 168ft. in height. It will be appreciated that 
it is not good practice to handle loaded craft on an ordinary 
cradle, particularly if such craft are not very robust. 
After many proposals, therefore, the authorities concerned 
are now considering a scheme whereby the loaded barges 
will be transported afloat over the dam, and this by 
utilising a portable dock, in which the barges will remain 
afloat throughout the whole operation. The following are 
the actual conditions :— 


Maximum load, including tank and equipment, tons 365 
Lower reach to summit of dam, feet... .. .. .. 757-87 
Gradient. . ROA Uti sek toe Weak 1 in 4} 
Horizontal portion to summit, feet .. 157-48 
Upper reach to summit of dam, feet. . 239-5 
I hope ask: oreys iS? anctatnad 1 in 44 
Dea wee, Geeta ok re. cade goatd. om pseeciian ob Gs 
Speed of ascent in either direction, feet perminute .. 5-58 
Speed on horizontal and on descent, feet per minute 16-73 
Time occupied for complete cycle, minutes - 180 
Le Sas 168-42 


Height of dam, feet .. . ey 2. ha, pow 

This is virtually a broadside slipway, upon which it is 
essential that the load handled, namely, the tank, with its 
barge afloat therein, be retained in a horizontal trim 


~ * Trans, L.E.8., 1931-32, page 226. 
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throughout the entire evolution. The adoption of the 
principles underlying the system already described enables 
this to be effectively carried out. The gradients being so 
steep, normal haulage is dispensed with and rack and 
pinion traction resorted to, all the tractive machinery, 
which is electrically driven, being embodied in the tank 
structure. The tank is mounted on four doubly-articulated 
bogies, two of which are driven and two idle. Two lines of 
heavy pin rack are employed, the pressure on the rack 
teeth being equalised. The electric current is supplied by 
an overhead trolley system, and numerous safety devices 
render the operation foolproof. The setting of the bogies 
and rails is the opposite of that described for the broadside 
slipway. While there are doubtless other methods of 
dealing with a broadside movement, there are instances 
where it has been found not only convenient but essential 
to carry out the operation longitudinally, and to demon- 
strate this reference might be made to two interesting 
equipments designed respectively for the Coast of Guate- 
mala and for Lorient on the Atlantic coast of France. 
The problem of Guatemala was to take charge of 150-ton 
barges loaded from a ship a quarter of a mile from the 
shore, place them on a specially designed cradle, haul them 
ahead, and finally traverse into discharging or loading 
berths alongside the railway. This was interesting, as not 
only the usual longitudinal and side-slipping appliances 
were used, but for the first time a tipping bridge was 
introduced to effect the transference from the incline to the 
horizontal. 

A more recent and much heavier equipment and 
designed for a different duty is that at Lorient, which is of 
considerable importance in modern slipway construction. 
The drawings reproduced illustrate the arrangement of this 
slipway as constructed. The requirements here were to 
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‘hiled foundation up to a level of +6-00 m. (19-68ft.), 
at which point the pont basculant abuts. The length of 
solid track, measured on the middle rails is 162-00 m. 
(531-5ft.), which, combined with the length of track of 
the pont basculant, namely 44-786 m. (146-94ft.), pro- 
vides a total length of 206-786 m. (678-44ft.). The cradle 
is of steel construction, is 43-00 m. (141ft.) in length, and 
built in five sections, with the haulage attachment at the 
fore end. The haulage is on the two-part wire rope prin- 
ciple, and the gear is of the electrically driven double-drum 
type, fitted with special downhaul gear. 

The pont basculant et pivotant referred to for short, 
as ‘the bridge,” consists of two fish-bellied steel 
girders, 5-563 m. (18-25ft.), in depth at the centre, reduced 
to 1-397 m. (4-58ft.) at the ends, interconnected by cross 
beams and bracing, and designed to cope with the strain 
imposed by the weight of a vessel of 650 tons plus the 
cradle, not only while tilting to the horizontal position, 
but also while pivoting. To carry out the tilting or rock- 
ing movement of the bridge from the inclined to the hori- 
zontal position, the girders referred to have fitted to their 
central bases a steel casting formed to engage with a cast 
steel base controlling the movement in a fore-and-aft 
direction. This might be described as the knuckle. To 
provide pivotal movement to the bridge, the lower casting 
is mounted on a drum girder, having fitted to its base a 
circular roller path of cast steel. Engaging with this are 
the pivoting live rollers mounted in a ring and running 
on a fixed circular roller path of cast steel of heavy 
section. The diameter of the roller path and of the ring 
to the centre of the live rollers is 6-00 m. (19-68ft.). 
The number of live rollers is forty-eight ; they are slightly 
tapered and have a contact length of 343 mm. (13-5in.). 
The reaction under full load at the pivotal foundation is 
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8 tons per square inch, and is supplied by an electrically 
driven oil pump mounted on the bridge itself. 

To tip the bridge from the inclined to the horizontal 
position occupies 4 min. The operation of pivoting is 
performed by an electrically driven rotating gear of 15 h.p. 
mounted on the bridge and driving a forged steel tooth 
pinion fitted at the seaward end of the bridge, and engaging 
with a special rack mounted at the side of the circum- 
ferential rail. The pinion and rack are of special design, 
the latter being on the Riggenbach principle. There are 
two pivoting speeds, namely, 3m. and 6m. (9-84ft. 
and 19-68ft.) per minute. All controls are interlocked 
in such a manner that no movement can take place until 
the previous movement has been completed. This applies 
equally to the main rams, locking rams, rotating gear, and 
main and berth haulages. 

The berth positions radiating from the pit are ten 
in number, the first two being set at an angle of 24° 10’ 
each side of the centre line, and the remainder at angles 
of 26° 20’. The length of the berth rails, which are, of 
course, of similar section and centres to those of the bridge 
and main track, is 209-97ft., laid horizontally, at a 
datum level of + 7-402 m. (24-28ft.). A small independent 
haulage winch is provided for each berth, electrically 
driven by one motor of 25 b.h.p. These winches are 
specially designed for hauling the loaded cradle into the 
berth and returning it to the bridge after repairs. The 
berth winches are designed on the endless principle, which 
consists of two parts of combined chain and wire rope, 
the power being transmitted by two chain wheels on 
the winch. The pull is equalised by a system of pulleys 
mounted on a travelling bogie, and the wire rope portion 
works round that _ bogie and also round two return pulleys 
fitted close to the edge of the pit. The bogie which 
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DETAILS AND GENERAL ARRANGEMENT OF SLIPWAY AT LORIENT 


provide accommodation on Jand for ten ships of the trawler 
or drifter class up to 650 tons in weight ; these were to 
be dealt with through the medium of one main slipway, 
with the proviso that any one ship berthed on land could 
be returned to the water without interference with or 
movement of any other vessel. The site available proved 
to be circular and approximately horizontal, on reclaimed 
ground at an approximate level above datum of 6-00 m. 
(19-68ft.). It was decided to utilise the horizontal site 
for the accommodation of the ships, and to bring them to 
the horizontal plane by some means at that time undecided. 
All manner of schemes were considered by the authorities, 
including the broadside principle, but that eventually 
adopted was based on the longitudinal principle, the con- 
ditions as to the number of vessels to be accommodated 
being fulfilled by the introduction of a tilting turntable or, 
as it is better described in the French language, pont 
basculant et pivotant. The site available made it possible, 
by utilising such a device, to make provision for ten berths, 
ranged round and radiating from the pont basculant. 

La Société du Port de Péche de Lorient contracted to 
lay down in the first instance the main slipway and one 
berth complete with all hauling appliances, the intention 
being that local ship-repairing concerns should rent one 
or more berths to be subsequently constructed, putting 
down the necessary plant alongside to cope with normal 
repairs. Actually, two berths have been constructed, and 
further additions are anticipated at an early date as the 
port develops and funds permit. The lay-out makes 
provision for the free pivoting and accommodation in 
the largest berth of vessels up to 180ft. in length. 

The main slipway, consisting of the inclined track, 
cradle, wire ropes, and haulage machinery, has nothing 
unusual in its design or construction. The rails are of 
cast iron and are arranged in four lines, with the usual 
pawl rack between the rails of the centre track. The 


1080 tons, and the foundations were constructed accord- 
ingly. The bridge rests in a circular pit of reinforced 
concrete, the upper wall of which is at the datum level of 
+7-402 m. (24-28ft.). Set in the wall of the pit is a circular 
rail forming the track for a system of peripheral rollers, 
eight of which are mounted in heavy bronze bearings at 
each end of the bridge. 

The tipping or tilting of the bridge is done by means 
of three hydraulic rams, two at the seaward end and one 
at the landward end, each of 120 tons capacity. The ram 
cylinders are mounted on trunnion bases, thus allowing 
the ram heads to follow the curve described by the ends of 
the bridge in tilting. Oil is the fluid used, the pressure of 
120 kilos. per square centimetre (1706-8 lb. per square 
inch) being supplied by an electrically driven pump of 
25 h.p. In the operation of tilting, when pressure is 
applied to one set of cylinders, the fluid is expelled to the 
cylinder at the opposite end of the bridge, thus providing 
a cushioning effect and avoiding shock at the end of the 
movement. For the inclined position, when the rails of 
the bridge register with those of the main slipway, a gap 
must be left in the circumferential track. This is pro- 
vided for by the introduction of a movable beam mounted 
on the heads of the two seaward rams, bearing on its 
upper surface a section of circumferential rail which 
registers with the rail of the pit when the bridge is tipped 
to horizontal. The ends of the beam are controlled by 
guides accurately set to the curve described by the ends 
of the bridge in tilting, and when in its upper position 
(bridge horizontal) the beam is locked at each end by 
hydraulically operated bolts, which are controlled by the 
main pump. At each end of the bridge are also fitted two 
hydraulically operated locking bolts, which engage with 
recesses provided in the wall of the pit, and lock it in its 
inclined or any horizontal position, bringing the bridge 
rails into register with either those of the main slipway or 





incline has a gradient of 1 in 16, and is on solid rock and 





any one berth. The locking pressure of these rams is 


travels on the centre track is provided at its outer end 
with a set of draw-bars for engagement with, and coupling 
to, those of the main cradle, and is so arranged that it 
can pass on to the bridge for a sufficient distance for this 
purpose. - The speed of haulage into and out of berths 
is 3 m. (9: 84ft.) per minute at full load, and 6 m. (19-68it.) 
per minute at light load. 

The whole operation of slipping a vessel and of placing 
her into one or other of the berths is simple in the extreme. 
Two convenient jetties and a simple and accurate centring 
device being provided, no time is lost in blocking the vessel 
on the cradle, after which the following movements 
take place, the operatidns being reversed when returning a 
vessel to the water :— 


(1) The cradle is hauled up the incline on to the 
bridge, and brought to rest at the desired position by 
an electric cut-out. 

(2) This cut-out permits the operation of the pump 
on the bridge controlling the locking bolts. These 
are withdrawn and cut out at the end of the stroke, 
permitting the main pump to be started. 

(3) Pressure is applied to the main rams, bringing 
the bridge to the horizontal and locking the movable 
beam in the top position. 

(4) The balance pulley is disconnected from the main 
cradle and hauled clear of the bridge. 

(5) The rotating gear is started, and the bridge 
pivoted to face the desired berth. The automatic 
cut-out brings the bridge to*rest within range of the 
locking bolts, which are sent home, thus bringing bridge 
and berth rails into registration. 

(6) The berth haulage gear takes over and sends 
forward a bogie for coupling to the main cradle, which 
is-at once hauled into the berth. 


As a means of time and labour saving in the preparation 
of bilge blocks for each docking, a system of mechanically 
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operated self-aligning and self-adjusting bilge blocks 
was introduced. Under normal circumstances for a slipway 
this system would be operated hydraulically, the pressure 
being obtained not by an external agency, but by an 
appliance which is self-contained in the cradle. The 
pressure is produced by the pull exerted by the main wire 
rope in heaving up, the pressure required only being such 
as to enable the block pads or bolsters to make contact 
with the hull, when they will conform to any contour 
or section whatsoever and remain positively in contact 
until released. This system, which came to light in an 
endeavour to facilitate the handling of ships on a slipway, 
and with a view to rendering the operation of blocking a 
ship on a cradle as nearly foolproof as possible, is equally 
applicable to a dry dock or floating dock, particularly of 
large capacity. The support is provided by two or more 
articulated bolsters mounted on a rocking arm and moved 
upwards hydraulically into contact with the hull form, 
to which they accommodate themselves under uniform 
pressure, the vertical movement being controlled by 
guides. The rocking arm is mounted on a slipper bearing 
on the face of a wedge which contains a hydraulic cylinder 
and piston. The pressure is applied through the piston- 
rod, the end of which, being fixed, permits the wedge to 
travel horizontally, thus raising the bolsters into contact 
with the hull. At the butt end of the wedge is mounted a 
small cylinder operating two pawls, which are held in 
engagement hydraulically with two fine-pitch racks as 
the wedge advances, and they remain in engagement 
after contact is made, thus rendering the system positive. 

In order to reverse the motion and lower a block or blocks, 
pressure is applied first to the pawl cylinder to lift the 
pawls prior to the backward movement of the wedge. 
The pressure of application between bolsters and ship 
is predetermined, and the whole operation is controlled 
from the dock wall. Provision is made for positioning 
each block unit in both a ’thwartship and a longitudinal 
direction. 





South African Engineering Notes. 
(By our South African Correspondent.) 


Report on Union Harbours. 


THe Harbour Affairs Commission’s report has 
been submitted to Mr. O. Pirow, the Minister of Railways 
and Harbours. The first part of it deals with the 
proposed harbour development at Cape Town, while the 
second part deals with the general position of the harbours 
of the Union and the policy to be followed in connection 
with future harbour development. The report has not 
yet been published, but statements made by Mr. J. 
Nyhoff, the head of the Commission, have given the main 
facts contained in it, although he has only touched upon 
the broad outlines, except in one or two instances. Mr. 
Nyhoff states that his recommendations concerning Cape 
Town harbour are to improve by certain methods the 
Victoria Basin, which is at present unable to receive and 
berth the new liners building for the Union-Castle Line. 
By a minor operation in the Victoria Basin the Com- 
mission proposes making the berthing of these ships 
possible within a very short time, enabling them at the 
same time to load fresh fruit. The new vessels will be 
provided with cooling chambers of extraordinary capacity. 
To cater for the future the Commission has recommended 
the development of the new basin at its eastern and 
southern sides, whereas the Administration’s recom- 
mendation was that it should be developed on its western 
side. The Administration’s scheme, he considered, would 
not meet nautical conditions, as by the development of the 
south-eastern side only two deep-water berths would be 
available ; but Mr. Nyhoff’s proposal would provide at 
least four in, the Victoria and new basins. The size of 
vessels was increasing rapidly, but under his scheme the 
presence of at least three large deep-draught vessels at 
the same time would not be at all exceptional. 

‘*The primary fault in the existing harbour system of 
the Union was that of running shipping and trade 
organisations—which is what ports are—on the principle 
of land traffic,”’ said Mr. Nyhoff. For this reason the Com- 
mission has recommended more independent management 
of the harbours within the framework of the larger concern 
of the railways and harbours. In his report Mr. Nyhoff 
has laid emphasis on the development of “‘ the very good 
port ” of Durban as a link with the hinterland, by lowering 
the costs of transport to the interior (not rates), by pro- 
viding the cheapest and best transport system possible. 
This is important also from the point of view of foreign 
competition. In the ensuing years the steel works and other 
heavy industries of the Union would develop rapidly, says 
the Report, but the extent of their development depended 
very largely on the cheapness of the transport system and for 
that reason everything had to be done to put at least one 
port in full possession of the cheapest and best facilities. A 
step in this direction was the electrification of the Natal 
main line, which would in the long run, he considered, 
reduce operating costs. Union ports needed first of all more 
independence from direct railway administration and there 
should be also a greater degree of co-ordination. For this 
reason the Commission has recommended that the harbours 
should have their own management, particularly at 
Durban and Cape Town. At present the system managers 
are in effect the managers of the ports, and although, so 
far, these have been possessed of a thorough under- 
standing of the needs of the ports, there is no guarantee 
that this will always be so, and there is a real danger of 
the ports being run too closely on railway lines. This is 
wrong, because a port exists for shipping and trade and 
only secondly for land traffic. The Commission studied the 
financial position of the harbours and pointed out that 
when certain necessary works commenced in 1923 were 
completed, £3,500,000 of new capital would have been 
spent. In other words, the Union has to pay interest on 
this amount of additional money, which has to be paid for 
by an increase in the amount of cargo handled at the 
ports. The amount of cargo, however, has not increased 
in the same proportion, and there are only two ways of 
meeting the position—either by imposing higher rates 
and tariffs or by reducing operating costs and overhead 
charges. The Commission cannot recommend the first 


course and is therefore forced to suggest the second, and 





has submitted suggestions for reorganisation, which, it 
hopes, will achieve this end. 


Further Railway Electrification. 


An immediate start is to be made on the elec- 
trification of the Congella marshalling yard and the 
Point-Congella line at Durban. Work on the electrification 
of the Natal main line between Durban and Cato Ridge 
will consequently be conducted from both ends. The 
electrification of the short cut line from the Point to 
Congella is being pushed on at the same time. The apparent 
object is to have all the schemes, including the ambitious 
development of the marshalling yards at Congella, com- 
pleted together. A special type of electric locomotive will 
be used for shunting operations, and it is possible that 
these units will be assembled in South Africa. Nearly 
£60,000 is to be spent to make Congella the most up-to- 
date marshalling yard in South Africa. It is also under- 
stood that the electrification of the railways from Rand- 
fontein to Springs and from Johannesburg to Pretoria is 
likely to be recommended officially shortly. Depart- 
mental experts who have been inquiring into the prospects 
of electrification on the Rand and elsewhere in its vicinity 
have practically completed their investigations and will 
report to railway headquarters shortly. It is believed 
that the investigation has proved that electrification 
between the points mentioned—distances of 75 and 36 
miles respectively—will be in the interests both of the 
Administration and of the general public. Electrification 
is ideally suited to the conditions found on the Rand— 
frequent services, heavy passenger traffic, frequent stops, 
and the need for speed and rapid starting and stopping. 

Speeding Up Train Services. 

Very considerable savings in times taken by 
trains from Durban to Bloemfontein, Cape Town, Port 
Elizabeth, and East London will be achieved when the 
line between Ladysmith and Harrismith is opened for 
electric traction. From February 4th the 10 p.m. train 
from Durban will be altered to leave at 8 p.m. and to 
arrive at Bloemfontein the following evening at 7.30 
instead of at 4.11 on the morning after. This acceleration 
of 6 hours 33 minutes will result in passengers spending 
one night instead of two on the train. It will also enable 
passengers to Cape Town to be conveyed vid Kimberley, 
connecting with the fast Johannesburg to Cape Town 
trains. They will reach Cape Town at 9.26 a.m. instead 
of at 3.40 p.m., a saving of 6} hours. Passengers from 
Durban for Port Elizabeth will connect with the 9.45 p.m. 
train from Bloemfontein and reach their destination at 
4.12 p.m. instead of at 7 a.m. the following morning. This 
represents the greatest saving of all—nearly 15 hours. 
Passengers for East London will have to remain over at 
Bloemfontein and make the same connection as at present, 
except on Fridays, when the night train from Durban will 
connect with the J1.58 p.m. train from Bloemfontein on 
Saturday and reach East London at 5 p.m. on Sunday—a 
new facility. The speeding up of services is due to the 
curtailing of the stops and to the acceleration of the timings 
between Harrismith and Bloemfontein, as well as to the 
general improvements brought about by electrification. 
A further improvement is what will be known as the mail 
boat express from Johannesburg to Cape Town. This 
train will leave Johannesburg at 8.30 a.m. on Thursdays, 
arriving at Cape Town the following day to connect with 
the mail boat leaving Cape Town for England at 4 p.m. 


Ferro-manganese Production in the Union. 


The inter-departmental committee appointed by 
Government to inquire into the question of developing 
the Union’s base metal industry has now reported. Dealing 
with the feasibility of the manufacture of ferro-manganese 
at various centres in the Union, it states that in view of the 
large quantity of high-grade ore at Posmasberg (near 
Kimberley) it is expected that an export trade will develop 
in this ore in the near future, but that it is obvious thata 
ferro-manganese industry would be of much greater value 
to the country, for it would not only give rise to further 
improvement, but would also utilise other material, such 
as coke and lime. It is pointed out that already between 
July 17th and September 4th, 1933, the Union Steel 
Corporation utilised the Newcastle blast-furnace for the 
production of ferro-manganese, and in a continuous run 
over this period produced 3093 tons of alloy with no 
alteration in the plant. It is estimated from information 
from consulting engineers in England, America, and 
Sweden that production by electricity would be higher by 
29s. per ton than by blast-furnace, and that in order to 
equalise manufacturing costs it would be necessary to 
reduce the electric power rate from 0-2d., at which it can 
be produced here now, to 0-0125d. kWh. In one of the 
communications a suggest,on was made by which the 
waste gases of the b_ast-furnace, instead of being purified 
and used in the stoves, should be used to distill coal at 
low temperatures in a subsidiary plant, finally utilising 
the purer gas from this plant for heating up the blast. In 
this way the ferro-manganese industry might be run in 
conjunction with a low-temperature coal distillation plant, 
thereby creating still greater industrial activity. Regard- 
ing the production of ferro-manganese at Kimberley, 
Pretoria, Newcastle, and Durban, the report states that 
at present the quantity of coke required is not available, 
and will only become available to the ferro-manganese 
industry with the installation of more coke ovens at the 
Pretoria steel works. This may involve an extra expendi- 
ture of £200,000. Before the erection of a ferro- 
manganese industry in these areas this problem would 
need further investigation. The report pointed out that 
in 1929 (the peak year) the price of ferro-manganese was 
up to £21 per ton at American ports, but to-day the price 
varied from £6 17s. 6d. at Antwerp to £8 5s. f.o.b. Oslo, 
and the following conclusions were eventually arrived at : 
that it is very difficult to see how power could be obtained 
at either Colenso or Durban at 0-2d. per unit, even though 
the load factor be comparatively high. Furthermore, the 
installation of a generating station would probably involve 
capital expenditure of £500,000 at least, which brings the 
total fixed capital for an entirely ferro-manganese industry 
up to £700,000. In view of this and the data at its disposal, 
the Committee considers the production of ferro-manga- 
nese by electricity out of the question under present con- 
ditions, and that the blast-furnace process would be 





more economical. It appears that Newcastle and Durban 
have the best facilities for a blast-furnace produced ferro- 
manganese industry. It is considered that £9 13s, 6d. per 
long ton packed, and £8 16s. 8d. unpacked, were positively 
the lowest costs for which the ferro-manganese could be 
placed on the overseas market, even if the conditions were 
altered as indicated. The figures given do not include 
interest on capital, general overheads, and profit to the 
company, and the Committee is of opinion that even with 
the more suitable facilities offered at Newcastle the manu- 
facture of ferro-manganese for overseas markets is not an 
economical proposition. 


Large Irrigation Schemes. 

The Union Government intends to undertake a 
series of major irrigation schemes in the Free State. These 
ambitious new projects, which will affect the greater part 
of the province, will extend as far as Kimberley and will 
be insurance against future droughts occurring. The 
Minister of Finance, in making this statement, said that 
when the Vaal River and Loskop dams have been com- 
pleted we shall be in a position to impound and control 
practically every drop of water that falls on the Transvaal 
high veld and the north-eastern portion of the Orange Free 
State. It is now intended to extend the work of national 
conservation dams to the South-Western Free State, and 
for that purpose the Government proposes to make investi- 
gations, with a view to harnessing the Riet and Mowbray 
rivers in order to attempt the rehabilitation of the country 
falling within and below the catchment areas of these two 
rivers. It is anticipated that it will be found possible to 
construct a series of storage dams at intervals across these 
two rivers and thereby impound their entire flow to supply 
farmers along their banks with facilities to grow sufficient 
lucerne and other fodder to guard against future droughts. 
An immediate start will be made on the scheme and the 
actual construction work will be undertaken within a 
reasonable time. 


Railway Promotions. 

Mr. G. H. Whitehouse (Assistant General 
Manager, Technical, of the South African Railways and 
Chief Engineer) will retire on pension in the near future, 
after thirty-four years’ service. Mr. Whitehouse’s services 
were retained after he had reached pensionable age in 
February, in order that he could assist the Railway Com- 
mission’s investigations. He will be succeeded as Chief 
Civil Engineer by Mr. W. A. Moyers, who is now Inspecting 
Engineer in Johannesburg. Mr. C. G. C. Rocher, who is 
also an Inspecting Engineer, has been appointed Assistant 
Chief Civil Engineer. Mr. J. M. Greathead, at present 
System Engineer at Durban, will become Additional 
Inspecting Engineer in Johannesburg. 


Oil Refining Plant. 

Two sites have been selected at Island View, 
Durban, by the newly formed S.A. Torbanite Mining and 
Refining Company, Ltd., and the erection of bulk crude oil 
installations of about 10,000 tons capacity is to start 
almost immediately. Mr. R.S8. Dickie, one of the directors, 
arrived from Johannesburg recently, and at a meeting 
with the Railway Systems Manager completed the arrange- 
ments connected with the selection of the sites. The 
capital of the company is £750,000 and its object is to 
extract petrol and other oils, &c., from the torbanite 
deposits in the Ermelo distriet of the Transvaal, full 
particulars of which were furnished in a recent letter. 








CALENDARS, DIARIES, &c. 





Arora Company, Beverley-street, Loughborough.—Diary. 

Barcock AND Wiucox, Ltd., Babcock House, E.C.4.—Refills 
for desk calendar. 

British JerrRey-DIaAMoND, Ltd., Wakefield.—Wall calendar. 

BritisH TIMKEN, Ltd., Aston, Birmingham, 7.—Diary. 

Brush ELectricaL ENGINEERING Company, Ltd., Lough- 
borough.—Diary. 

Joun CasHmore, Ltd., Great Bridge, Staffs., and Newport, 
Mon.—Greeting card. 

‘*CHEMICAL TRADE JOURNAL AND CHEMICAL ENGINEER,” 
265, Strand, W.C.2.—Wall calendar. 

Ciay Cross Company, Ltd., Clay Cross, near Chesterfield.— 
Diaries. 

Crorts (ENGINEERS), Ltd., Bradford.— Wall calendar. 

HARLAND AND Wo Fr, Ltd., Belfast.—Wall calendar. 

Hewirric Erectrric Company, Ltd., Walton-on-Thames.— 
Writing pad and calendars. 

WrttraMs, Lea AaNnp Co., Ltd., Worship-street, E.C.2.—Wall 
calendar. 

Mavor AnpD Covutson, Ltd., 47, Broad-street, Glasgow, S.E.— 
Desk calendar. 

Porr’s Erectrric Lampe Comrany, Ltd., 5, Arthur-street, 
New Oxford-street, W.C.2.—Wall calendar. 

RANSOME AND MarRLes BEARING Company, Ltd., Newark-on- 
Trent.—Wall calendar. 

Rvuston-Bucyrvs, Ltd., Lincoln.—Wall calendar. 

Stanton Ironworks Company, Ltd., near Nottingham.— 
Diary. 

Joun TULLIs AND Son, Ltd., St. Anne’s Works, Glasgow, 8.E. 
—Engagement pad. 

Wettwortny, Ltd., 
calendar. 

Epwarp Woop anp Co., Ltd., 68, Victoria-street, 8.W.1.— 
Diary and wall calendar. 


89, Blackfriars-road, S.E.1.—-Wall 








Tue New Mersey Tunneu.—The Stanton Ironworks Com- 
pany, Ltd., has issued an attractive gravure brochure describing 
the 3-mile Stanton iron road in the Mersey Tunnel and its manu- 
facture, and the manufacture of the 82,000 tons of segments 
forming the 44ft. diameter tube between Liverpool and 
Birkenhead. 

Ture Lonpon Iron anv SteeL Excuance.—The Right Hon. 
Lord Greenwodd, P.C., chairman of Dorman, Long and Co., 
Ltd., has accepted the chairmanship of the Management Com- 
mittee of the Laadion Tron and Steel Exchange, in succession to 
Sir William Firth, chairman of Richard Thomas and Co., Ltd., 
whose term of office expired on December 31st. Lord Greenwood 
will preside at the annual dinner of the Exchange at Grosvenor 
House, Park-lane, London, W.1, on Tuesday, January 29th. 
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Markets, Notes and News. 


The prices quoted herein relate to bulk quantities. 
f.o.b, steamer. 


The American Steel Trade. 


Encouraging reports are being received from the 
United States regarding the position of the iron and steel 
industries of that country. Towards the end of November 
the average production of steel worked out at 27-6 per 
cent. of the trade capacity ; during December the rate 
increased to 35-2 per cent., and the latest reports give the 
trade average as 39-2 per cent. An increase of 12 per cent. 
in a little over a month and at a time of the year when 
business usually shows more signs of decreasing than 
expanding should be satisfactory to the American steel 
makers. American preliminary estimates give the pro- 
duction of steel for 1934 as 25,953,000 tons, out of a world 
total of 79,778,000 tons. Although this figure shows that 
an improvement is taking place in the American steel 
trade, the year’s production is not impressive, when it is 
remembered that the estimated productive capacity of the 
United States is about 57,000,000 tons per annum. The 
pig iron figures also are interesting as they show a definite 
improvement in the last month of the year. In November 
the output of pig iron in the United States was 956,940 
tons, and this increased in December to 1,035,000 tons, 
the total for the year being estimated at 15,919,000 tons, 
out of an estimated world production of 61,130,000 tons. 
The latter figure includes an estimated production in 
Russia of 10,000,000 tons. Statistics regarding labour 
conditions in the industry are not available for a period 
later than November. In that month, however, the total 
money spent in wages amounted to 32,937,089 dollars, 
which was slightly in excess of the October total. The 
number of employees engaged reached 381,662 in Novem- 
ber. In the early days of the New Year a number of addi- 
tional blast-furnaces and steel works recommenced 
operations after having been idle for some time, and it 
is anticipated that the production figures will show a 
further increase for January. Although the revival in 
the American steel trade is largely due to an increased 
home demand, the Americans have been successful in 
expanding their export business, and, in fact, reports from 
the Continent indicate that the members of the European 
Steel Cartel are somewhat alarmed at the competition 
they are meeting with from American sources, particularly 
the Far East. 


The Pig Iron Market. 


Conditions in the pig iron market have become 
more normal, excepting in Scotland, where the New Year 
holidays have been in full swing, and in the majority of 
cases the consuming works have suspended deliveries. 
On the North-East Coast the situation is developing on 
lines particularly favourable to the makers. In spite of 
the additions to the stocks during the holiday period the 
tonnage is still at a comparatively low level, and it is 
regarded as probable that another furnace will shortly be 
put into operation to supplement the make of Cleveland 
iron. The producers have entered the year with a heavy 
tonnage of orders on their books and the demand which 
has developed since the holidays is sufficiently strong 
to encourage hopes that a successful quarter’s working 
lies in front of the industry. There seems to be little 
expectation of any price changes, and there is still a 
tendency on the part of a number of consumers to cover 
their requirements as they arise. Business in pig iron in 
the Midlands was resumed early in the New Year, and the 
indications afforded by a week’s trading are that the demand 
will be considerably better in January than in December. 
The light castings industry reports that conditions are 
improving, and it seems likely that the needs of the build- 
ing trades will be on as heavy a scale this year as in the 
spring of 1934. At the moment some of the important 
light castings makers are not well off as regards orders, 
but it is recognised that this is a slack season in the trade. 
The stocks of pig iron which accumulated over the holi- 
days will take some little time to work off, but during the 
past week the pressure for deliveries has increased as 
stocktaking operations at the consuming works have been 
completed. The general engineering concerns in the 
Midlands have shown more interest in the pig iron market 
for the past month or two, and their requirements 
promise to increase. The worst feature of the trade is 
the poor demand for forge iron. A short time ago there 
was some improvement in business in this description, but 
for several weeks now the call has been particularly light. 
The market for hematite has not been active since the 
holidays, but this is largely due to the fact that so many 
consumers have covered forward. The producers, how- 
ever, have large tonnages on their books to deliver, 
and there seems little likelihood that the needs of the 
Sheffield and the Midland steel makers will diminish, at 
any rate during the first quarter of the year. 


The Midlands and South Wales. 


It can hardly be said that the market for finished 
steel materials in the Midlands has recovered from the 
holiday stoppage. Most of the works resumed soon after 
Christmas, but in a number of cases repairs to plant which 
has been working at an unusually high rate for some time 
and stocktaking operations have checked business. The 
market, however, has gradually assumed a normal aspect, 
and there is now little change in the situation from that 
which ruled in the latter part of December. The steel 
works are well situated as regards orders, and there are 
few that cannot look forward to steady working until 
the middle of February. Business in joists and sections 
has been rather on hand-to-mouth lines during the past 
few days, principally because most of the constructional 
engineers entered into forward contracts a short time ago. 
The Midland constructional works, however, have a 
considerable amount of work in hand, and it is probable 
that this halt in the demand is only temporary. Busi- 
ness in sheets has been rather brighter, but on the whole 
the industry is not well employed. There have been more 








transactions in plates than for some time past, the demand 
being principally for the thicker descriptions. The re- 
rolling industry is working somewhat irregularly, chiefly 
owing to the slackness which has developed in business in 
small bars and strip. Some of the mills have quite good 
order books, but others are anxious to obtain fresh 
business. More has been heard lately of competition 
of imported Continental merchant bars and strip, but the 
negotitions which were commenced some time ago between 
the stockholders and the British steel makers with regard 
to reducing the quantity of Continental steel taken by the 
former were not successful, and good quantities have since 
been imported into the Midlands. After the holidays a 
strong inquiry has developed for supplies of steel for the 
collieries, and most of the works producing this material 
also report that specifications against existing contracts 
are coming forward satisfactorily. The general view 
seems to be that the demand from the collieries will con- 
tinue on a good scale for some weeks. Prices are un- 
altered for roofing bars at £6 5s. to £7 5s. for 5in.; whilst 
arches are quoted at £7 15s. for light and £8 15s. for heavy 
sections. The resumption of work in South Wales follow- 
ing the holidays was somewhat irregular, and the tin-plate 
industry has been working at only just over 51 per cent. 
of capacity.. It is pointed out, however, that the orders 
on the makers’ books at the beginning of the year were 
25 per cent. higher than at the same time in 1934. 


The North-East Coast and Yorkshire. 


Work was not completely resumed on the North- 
East Coast until after New Year’s Day, although at some 
establishments departments were kept going throughout 
the holidays. In the majority of cases, however, stock- 
taking and repairs to plant have interrupted the working 
of the steel industry. Nearly all sections of the trade 
have entered 1935 under favourable conditions. The 
sheet industry is, perhaps, the worst off for orders; but 
just previous to the holidays the home demand for this 
material improved, and there are indications that this 
movement will continue when business becomes normal. 
It is also anticipated that the requirements of overseas 
markets, which have been restricted for a long period, 
will expand during the coming months. The works pro- 
ducing railway material have recently been given some 
substantial orders by the home railways, and are likely 
to benefit further from the extensive programmes which 
have been announced by the companies. The shipbuilding 
industry on this coast is still in a depressed condition, 
but recently a few orders have been given out which have 
inspired the hope that better times are in store. The 
competition of the Clyde yards, however, is severely 
felt, and in some quarters is strongly resented. The 
constructional engineers have well-furnished order books, 
and their steel requirements are providing a considerable 
tonnage of work for the makers of joists and sections. 
There is a possibility, however, that the new arrangement 
between the constructional engineers and the steel makers 
may affect the volume of work coming to this district, 
and the position will be watched with interest. In York- 
shire the holidays have been less prolonged than usual, 
particularly in the Sheffield district. The record produc- 
tion of basic steel which has been proceeding for some 
time was interrupted as little as possible, and the break 
was limited to three days. The prospects for the New 
Year are regarded as favourable. This week the demand 
for stainless and special steels was resumed on a scale 
equal to that existing before the holidays. The re-rolling 
works in Yorkshire are fairly well provided with orders, 
and consumers’ requirements, which fell off for a time, are 
beginning to pick up again. 


Scotland and the North. 


The holidays at most of the Scottish works will 
continue until January 14th, and in the meantime plant 
is being overhauled and stocktaking is fairly general. It 
is probable that few of the heavy steel works are in such a 
good position as they were at the commencement of last 
year, as orders lately have been worked off at a quicker 
rate than new business has been obtained. Nevertheless, 
confidence is felt that the early weeks of the New Year 
will bring a considerable volume of fresh business. The 
shipbuilding industry on the Clyde and at Belfast has 
still to receive deliveries of heavy tonnages of ship plates 
and sections, and the recent orders for ships, although 
the vessels have not been large, will be later on reflected 
in an improved demand for steel. The failure of the 
export demand to develop during December, and the con- 
ditions ruling in several overseas markets, have occa- 
sioned doubts as to the likelihood of much expansion in the 
export side of business for a time. The overseas demand 
for sheets, for instance, is poor, and although there may 
be some accumulation of orders over the holidays, it does 
not seem likely that the works will restart with heavy order 
books. The home trade in sheets, however, seems likely 
to be maintained, at least at the rate prevailing before 
Christmas. Business with the motor car manufacturers is 
promising, and it is believed that this industry has yet 
to take up considerable quantities. The constructional 
concerns and general engineering trades in Scotland have 
opened the year in a good position as regards work in 
hand. Many firms, however, have covered their forward 
requirements, so that for a time, at any rate, the needs of 
these industries are not likely to be reflected so much in 
new orders as in good deliveries. The Scottish re-rollers 
are experiencing rather difficult conditions. They have 
to compete with imports of Continental steel, and also 
with firms outside the Association. In Lancashire the 
effect of the holiday interruption is only. just passing. 
Business has not yet tae resumed on a normal scale, but 
one of the brightest features of the situation is that there 
is a considerable amount of inquiry in circulation, in some 
cases for respectable tonnages of steel. The publication of 
the railway companies’ programme has helped to create 


Unless otherwise specified home trade quotations are delivered f.o.t. 
A comprehensive list of the prices of materials mentioned below will 








Export quotations are 
be found on the next page. 


a cheerful feeling, since the steel works in Lancashire are 
certain to benefit to some extent. Another department 
of the market in which indications are favourable is the 
special steel branch, which is experiencing a brisk demand 
from some of the motor vehicle makers. There have 
been rather more transactions in plates lately, and as the 
boiler makers have a fair amount of work on hand 
business is expected to dtvelop in boiler plates, the 
demand for which has been quiet for some weeks. The 
constructional engineers are fairly well placed for work in 
this district and are taking steady deliveries of joists and 
sections. 


Current Business. 


The Union Steamship Company of New Zealand 
has placed an order for a passenger vessel with Vickers- 
Armstrong, Ltd., of Barrow. L. Sterne and Co., Ltd., of 
Crown Works, North Woodside, Glasgow, manufacturers 
of refrigerating and grinding machinery and spiral springs, 
have acquired the controlling interest in the refrigerator 
side of the engineering business of Haslam and Newton, 
Ltd., of Union Foundry, Derby. International Combus- 
tion, Ltd., of Aldwych House, London, W.C.2, have 
recently sold two water-tube boilers to the South African 
Torbanite Mining and Refining Company ; a dust and grit 
disposal plant to the City of Birmingham electricity 
department; three air heaters to Doornkoop, South 
Africa ; an ash-handling plant to the Corporation elec- 
tricity department, Manchester; secondary air and 
arches to the British Dyestuffs Corporation ; and forced 
draught fronts to the Parkneuk Colliery. The programme 
of the London, Midland and Scottish Railway Company 
contemplates the expenditure of £9,300,000 on major 
replacements and improvements, which include the pro- 
vision of 287 locomotives, 175 locomotive boilers, over 600 
passenger coaches, 10,000 freight wagons, two steamships, 
and the purchase of 90,000 tons of British rails. The 
London and North-Eastern Railway’s renewal programme 
includes four new complete trains for the suburban 
service, 5000 wagons, 315 carriages, 88 locomotives, and 
the renewal of 436 miles of permanent way. Orders for 
machinery for extensions to the Ford plant at Dagenham 
are to be placed in this country. The Department of Over- 
seas Trade announces that the following contracts are open 
for tender :—Indian Stores Department : Four electrically 
driven vertical-spindle tube well pumping sets, capable 
of delivering 12,500 gallons per hour against a total head 
of 48ft. (New Delhi, January 15th); crank axles, straight 
axles, wheel tires and wheels (January 21st) ; four vertical 
boilers, cross-tube type (January 24th). Egypt: Ministry 
of Public Works, three sets of steam jet air extraction plant 
with all necessary accessories for the conversion of the 
existing condenser plant of three 2500-kW turbo-alter- 
nators from rotary pump air extraction (Egypt, February 
5th); road metal quarrying plant, air compressors, pneu- 
matic drills, crushing, screening, and haulage plant, light 
railway material, tractors and Decauville wagons, 
transformers and switchgear, electric motors, cables, &c. 
(Cairo, February 26th). Uruguay: State Electricity 
Supply and Telephones Administration, mild steel angle 
bars, galvanised sheets, black and galvanised steel wire 
and galvanised water pipes, from }in. to 4in. diameter 
(Montevideo, February 28th). Lourenco-Marques, Port 
and Railway Administration: Two diesel engine driven 
3-phase alternators, capacity 25 kVA each, for a 300/220 
volt 50-cycle supply (Lourenco-Marques, February 7th). 


Copper and Tin. 


Firm conditions have developed in the electro- 
lytic copper market following a rather quiet spell imme- 
diately after the holidays. It is, however, difficult to 
say how much of the buying which has taken place lately 
has been for industrial purposes and what proportion 
has been of a speculative character. The market seems 
firmly to believe that the negotiations for an international 
regulation of output will end in an agreement, but no 
definite news is obtainable as to the progress of 
events. Expectations that a determined effort will be 
made to bring production down to the level of the demand 
have encouraged a considerable amount of buying, and if 
speculators are disappointed at the way the negotiations 
develop, this copper may be returned to the market. 
In that event prices would probably suffer a serious 
reaction. At the same time, reports from the United 
States indicate that the demand for copper has improved. 
Sales of Blue Eagle copper in December are given as 
19,000 tons, compared with about 15,000 tons in 
November, whilst the exports for November, the latest 
period available, reached 25,685 tons. Estimates of the 
world consumption, apart from the United States, placed 
it at the rate of 87,500 tons, compared with 71,700 tons 
a year ago. These figures are certainly encouraging, 
but unless the situation is taken in hand reasonably. 
soon, it is feared that any further improvement may be 
checked by the continued heavy output of mines in all 
parts of the world. Latterly, German consumers have 
been trying to buy copper, principally on the basis of 
an exchange of goods. Some transactions have been 
entered into, but in cases in which a kind of barter has 
not been possible difficulties with regard to payment have 
developed. It is believed, however, that Germany will 
require heavy quantities of copper this year. The standard 
market has been active and there is now a big bull account 
open. The stocks in this country, however, are sufficient 
to provide all the copper required. ... In the tin market 
conditions have shown little change, and prices are still 
held at £228 5s. for three months. A backwardation of 
£3 has developed which may be taken as an indication 
that there is not a great deal of tin available for the 
market. One of the features of recent trading has been 
the demand for certain brands, which points to a revival 
of interest by the consuming industries. 
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Makers’ official home trade prices, per ton, delivered buyers’ stations. 


Steelmakers : plates and sections, 15s. 


Current Prices for Metals and Fuels. 


joists, 22s. 6d. : 


PIG IRON. 
Home. Export. 
(D/d Teesside Area) 
N.E. Coast-— £-a.-d. £ s. d. 
Hematite Mixed Nos. .. 3 8 6.. .. 3 2 0 
No. 1 avn, e's 3s. <4 
Cleveland— (D/d Teesside Area) 
No. 1 * a SNe 3.4 «0 
No. 3 G.M.B. - ee oe Jai fae 
No. 4 Forge 3.6 6. 3 0 6 
Basic (Less 5/- nee a. tO 
MipLanps— 
Stafis— (Delivered to Black Country Station) 
North Staffs. Foundry.. 311 0.. .. 
- » Forge S 6s .. 
Basic (Less 5/— rebate)... 312 6.. 
Northampton— 
Foundry No. 3 he ae, 
Forge i ae ee 
Derbyshire— 
No. 3 Foundry oi @. 
Forge a 6:78:. 
ScorTtanp— 
Hematite, f.o.t. furnaces 3 11 0. 
No. 1 Foundry, ditto 312 6. 
No. 3 Foundry, ditto 310 0. 
Basic, d/d (Less 5/-rebate) 3 7 6. 
N.W. Coast— 
(3 12 6d/d Glasgow 
‘ Hematite Mixed Nos. .. {4 0 6 ,, Sheffield 
| 4 5 6 ,, Birmingham 
MANUFACTURED IRON. 
Home. Export. 
LANCS.— & 6..d, $: 8:8. 
Crown Bars 912 6.. 
Best Bars i. B36 3. < 
8. Yorxs.— 
Crown Bars o 33:6... 
Best Bars 10 2 6 
MIpLANDsS— 
Crown Bars .. c= Paes. 
Marked Bars (Staffs. ae oe eh : 
Nut and Bolt Bars 7 5 O0to7 15 0 
ScoTLanD— 
Crown Bars 912 6 a. es 
Best. . 10 2 6 915 0 
N.E. Coast— 
Common Bars 912 6 15 0 
Best Bars ww Ul 10 2 6 15 0 
Double Best Bars 10 12 6 10 0 0 
_ STEEL. 
LONDON AND THE SovuTH— Home. Export. 
£2. da. £ s. d. 
Angles S10 6... ae ee 
Tees. . 2 a ee 8:7 6 
Joists Sy ee 7 2 
Channels... .. . 815 0.. 712 6 
Bounds, Sin. end up 910 0.. 8 7 6 
ss under 3in. 814 6.. — 
Flats, 5in. and under 814 6. ie ie 
Plates, jin. (basis) x 715 0 
a ee a oe ae 8 0 0 
SE es 910 0.. 8 5 0 
* fein. .. 915 0.. 810 0 
»” fin. .. 9-0. @%: 8 5 0 
Nortrs-East Coast— £ s. d. £ s. d. 
Angles 6 FAM: 2: Tf 
Tees. . SFB o-7) 8 
Joists 815 0. BIEL 
Channels. . PFA 812 6. 712 6 
Rounds, 3in. and up 747 6. 3 78 
» under 3in. 812 0. 710 0 
Plates, jin. .. 815 0. 715 0 
Boe oe 900. 8 0 0 
» ans 9 SO 8 5 0 
fein. .. 910 0. 8 10 0 
” jin. . ; S38 .. 8 5 0 
Boiler Plates, 3 Zin. eS, ae 8 5 0 
MIDLANDS, AND LEEDS AND DisTRIcT— 
£ s. d. 2. ay ee 
Angles 8 7 6 < ae AS 
Tees... . 7s ee ae 
Joists 815 0. 7 .3,4 
Channels. . 812 6 712 6 
Rounds, 3in. and up 0-7. 6 S Fixe 
“e under 3in. 812 0. 710 0 
Flats, 5in. and under 812 0. 817 6 
Plates, din. (basis) S17. ¢@.. 715 0 
—— | eer 9 2.4. 8 0 0 
x jin. .. a ee 8 5 0 
% fein. .. 912 6. 810 0 
a fin. os" o.. : 8 5 0 
Boiler Plates, tn. oT: 6 715 O0to8 5 0 











STEEL (continued). 


Home. Export. 
GLascow AND District— = a. a. £ «. d. 
Angles SB. t 8 us lates 
Tees.. OF een i oe 
Joists ae ee 2.38 
Channels. . e 812 6. 712 6 
Rounds, 3in. and up BT 6, 8 7 6 
Fs under 3in. 812 0. 710 0 
Flats, 5in. and under 812 0. 817 6 
Plates, jin. (basis) 815 0. 715 0 
oe fein. . S820. 8 0 0 
‘ Bis 950. 8 5 0 
a frin. .. wae: @: 810 0 
me ee 2 9". 8 5 0 
Boiler Plates . . o 5 4. 8 5 0 
Sourn Waters AREA— £ a. d. 2 6.\4. 
Angles is foes ae ei ae 
Tees.. ie ee ae Oe te 
Joists 815 0. 7:3 # 
Channels. . 812 6. 712 6 
Rounds, 3in. and up O23; 36... S346 
» under 3in... 812 0. 710 0 
Flats, 5in. and wfter S:32 4. 817 6 
Plates, jin. (basis) $176. 715 0 
” isin. .. ©: BeBe. 8 0 0 
” fin. .. O Fis 8 5 0 
fin. .. os. 810 0 
- tin. .. 910 0. 8 5 0 
IRELAND— BELFAST. Rest or IRELAND. 
£ and $s. d. 
PE ss a oe 8 ss 815 0 
Tees. . Oe Ses 915 0 
Joists 9 0 0 »9 2 6 
Channels. . os 817 6 9 0 0 
Rounds, 3in. and up 912 6 915 0 
under 3in. 9 2 0 9 4 6 
Plates, jin. (basis) .. 9 0 O. 9 2 6 
‘a Sees 5S ee e- 2-8 
eo! Ls 912 6 
Bia PA ee, 917 6 
i ia 2 eee 915 0 
OTHER STEEL MATERIALS. 
Home. Export. 
Sheets. £s. d. £ s. d. 
10-G. to 13-G., f.o.r. OO’: 815 0 
14-G. to 20-G., d/d 10 5 0.. 9 0 0 
21-G. to 24-G., d/d 10 10 0 9 5 0 
25-G. to 27-G., d/d mene Vey ee 917 6 


The above home trade prices are 


for jin lots and over ; 


2-ton to 4-ton lots, 10s. per ton extra; and under 2-ton lots, 


30s. per ton extra. 
Galvanised Corrugated Sheets, Basis 24-G. 


Home. = .«, “a. 
4-ton lots and up .. 13 0 0 
2-ton to 4-ton lots PP TR 
Under 2 tons. . 15 0.0 
Export : £16 12s. 6d., c.i.f. duty paid India. 


£11 5s. 0d., f.o.b. other markets. 
- Scandinavian Markets free. 
Tin-plates. 
20 by 14 basis, f.o.b. Bristol Channel Ports, 18/2. 


Tin-plate Bars, d/d South Wales Works, £5 7s. 6d. 


Billets. £ s. d. 
Basic (0-°33% to 0-41%C.) .. .. 612 6 
» Medium (0-42% ee 60% C.).. 7 2 6 
» Hard (0-61% to 0-85% C.) 712 6 
Pa oo (Oe 86% to 0- 99% C.) os 2 +6 
» (1% C. and up) vot oe 6 
Soft (up to 0- 25%, C.), 500tonsandup 5 10 0 
100 tons .. 515 0 
Rails, Heavy, 500-ton lots, f.o.t. 810 0 
» Light, f.o.t... =i - 710 0 
FERRO ALLOYS. 
Tungsten Metal Powder. 3/3 per lb. 
Ferro Tungsten 3/- per Ib. 
Per Ton. Per Unit. 
Ferro Chrome, 4p.c.to 6p.c.carbon £23 0 0 7/- 
ns = 6 p.c. to 8 p.c. £21 12 6 T/- 
- an 8pc.toldpc. . £21 12 6 7/- 
‘a “ Specially Refined .. 
Ps: * Max. 2? p.c. carbon £34 0 0 1l/- 
” ” » 1 p.c. carbon £38 15 0 12/- 
“4 0-70 p.c. carbon £42 0 0 12/6 
ea on +» carbon free 10d. per Ib. 
Metallic Chromium. . 2/5 per lb. 


Ferro Manganese (loose) £10 5 O home 
Silicon, 45 p.c. to 50 p.c. 
75 p.c. 


” ” 


» Vanadium 12/8 per lb. 
» Molybdenum 5/3 per |b. 
Titanium (carbon tis) 9d. per Ib. 
N ickel (per ton) £200 to £205 


5/3d. per Ib. 


Ferro Cobalt 


£13 0 Oscale 5/- p.u. 
£18 7 6scale 6/- p.u. 





Sections, joists and plates are subject to a rebate to home users purchasing only from associated British 
Export orders of 250 tons and over may be subject to special quotations. 


NON-FERROUS METALS. 


Official Prices, January 9th. 


CoprpER— 
RN eae Mia ae £28 8 9to £28 10 0 
Three months .. £28 16 3to £28 17 6 
Electrolytic . -- o £3110 Oto £32 0 0 
Best Selected Ingots, d/d Bir- 
mingham .. os) Winetiere £32 0 0 
Sheets, Hot Rolled £58 0 0 
Home. Export. 
Tubes, Solid Drawn (basis) . . 94d. 94d. 
mt Brazed (basis) 94d. 94d. 
Brass— 
Ingots, 70/30,d/d Birmingham £27 0 Oto £29 0 0 
Home. Export. 
Tubes, Solid Drawn, 2/1 Alloy 83d. 83d. 
oe Brazed. . eee 103d. 103d. 
Tin— 
Cash .. .. £232 0 Oto £232 2 6 
Three months . . .. £229 2 6to £229 5 0 
LEAD: £10 3 9to £1010 0 
SPELTER : £1117 6to £12 3 9 
Aluminium Ingots (British) £100 
SCOTLAND. 
LANARKSHIRE— Export. 
f.o.b. Grangemouth)—Navigation Unscreened 13/-to 13/6 
» Glasgow—Ell .. 16/— to 16/6 
” »» Splint 17/6 
AyYRSHIRE— 
(f.0.b. Ports)—Steam 14/— to 14/6 
FiresHIRE— 
(f.0.b. Methil or Burnt- 
14/- 


island)}—Prime Steam 


Unsereened Navigation 12/6 to 13/- 


LorH1ans— 

(f.0.b. Leith}—Hartley Prime. . 13/6 
Secondary Steam .. ‘aes 13/- 
ENGLAND. 

YORKSHIRE, MANCHESTER— 
B.S.Y. Hard Steams .. ,.. 18/6 to 21/6 
Furnace Coke. . ae he 15/- to 17/6 
NORTHUMBERLAND, NEWCASTLE 
Blyth Best 14/6 to 15/- 
»  Second.. ; 13/3 
» Best Small .. 10/6 to 11/— 
Unscreened 12/6 to 13/6 
DurHaM— 
Best Gas. . 14/8 
Foundry Coke 18/6 to 22/6 
SHEFFIELD— Inland. 
Best Hand-picked Branch .. 24/- to 26/- 
South Yorkshire Best .. . 21/-to 23/- 
South Yorkshire Seconds 17/6 to 19 
Rough Slacks. . 8/-to 9/- 
Nutty Slacks T/-to 8/6 
CaRDIFF— SOUTH WALES. 
Steam Coals : 
Best Admiralty Large .... 19/6 
Seconds... .. so dye 19/— to 19/4} 
Best Dry Large 18/9 to 19/3 
Ordinaries 18/3 to 18/6 
Best Bunker Smalls 13/6 to 14/- 
Cargo Smalls .. 11/6 to 12/6 
Dry Nuts 22/— to 26/- 
Foundry Coke 24/— to 37/6 
Furnace Coke. . 19/— to 21/6 
Patent Fuel 21/- 
SwansEA— 
Anthracite Coals : 
Best Large eae 37/6 to 40/ 
Machine-made ( iehhiee. 41/— to 51/- 
Nuts 40/— to 50/- 
Beans 25/— to 30/- 
Peas Recs 19/- to 22/6 
Rubbly Culm. . 11/6 to 12/- 
Steam Coals : 
Large 18/— to 20/6 


FUEL OIL. 


Inland consumption ; contracts in bulk. 
Exclusive of Government tax of 1d. per gallon. 


Ex Ocean Installation. Per Gallon. 
Furnace Oil (0-950 sexbpick 33d. 
4d. 


Diesel Oil ene wes 
Mincheater: prices ia. per 2 gallon extra; 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


Industrial Deflation. 


THE country’s industrial activity is paralysed 
by the relatively high value of the gold currency, alike 
as regards the export trade and the development of busi- 
ness at home. Moreover, the sterilising of national 
financial resources deprives industry of capital at a time 
when it is most needed to tide over a critical period. 
The situation is becoming worse. Official figures of un- 
employment show a continuous and regular increase. 


The engineering and allied industries are kept in reduced | 


activity by public works of all kinds, for which there is 
to be a large expenditure if the expedients adopted for 
raising the required funds can be carried through success- 
fully. A return to normal activity implies either a de- 
valuation of currency or a deflation of values. This latter 
policy is being pursued in a manner that is already begin- 
ning to produce some result, and the tendency towards 
lower prices is reacting on wages, which will be stabilised 
at a lower level, despite the opposition of workers, who 
are, nevertheless, aware that a reduction is inevitable. 
With wages adapted to a prospective decline in living costs 
the first step will be taken towards a general deflation, 
and manufacturers are to be aided by the new financial 
arrangement that is expected to provide them with cheap 
money, though the system of inflated credit admittedly 
involves risks which must be incurred if the alternative 
of a devaluated currency is to be avoided. Whatever may 
be the outcome of these attempts to reduce values to some- 
where near the level of those in sterling countries, it is 
recognised that there can be no industrial recovery until 
that level is attained. The path of devaluation is beset 


with difficulties, and when the railway companies were | 
required to reduce their rates.on certain products, and the | 


Superior Railway Council rejected the demand on their 


behalf, the Government imposed the lower rates by decree. | 


A deflation of values is part of a programme which will 
be explained in detail by the President of the Council 
in a few days. It provides for an organised production 
by industrial groups under the control of the State, 


which will see that the interests of consumers are not | 
The cheaper | 
money which will be available will enable the Government | 


compromised by the effects of restriction. 


to afford assistance to industrial concerns offering adequate 
guarantees. Finally, it is believed that the forthcoming 
visit of Monsieur Flandin to London will be undertaken 


mainly with the object of discussing a stabilisation of | 
currencies and an improvement in the conditions of inter- 


national trade. 


Shipbuilders and Customs Duties. 


Shi 


competitive business, owing to their isolation from sources 


of raw material supply and the consequently high cost of 


transport, and the State therefore offers them certain 
privileges, notably the free importation of ship plates and 
of some other material, subject to licences being obtained 
for the purpose. This is now the cause of a conflict between 
the Customs Administration and the Chantiers de Penhoét. 
When material was ordered for the construction of the 


| surface is fully swept by the hot gases. In comparison with any | 
builders are admittedly at a disadvantage for | other form of boiler using a cylindrical water drum, the | 
p " | conical drum has the advantage that the area of water plane | 


| 
| 
| 


| 


} 
| 
| 
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‘* Normandie,’’ Penhoét considered that the boiler acces- | 


sories were covered by a licence it held for a previous 
delivery of similar material. The Customs subsequently 
claimed a sum of more than 1,500,000 frances for import 
duty on the boiler accessories which the company paid 
under protest. It sought to recover that sum on the 
ground that the action of the Customs was illegal, and 
judgment was given against the company, so that Penhoét 
has lodged an appeal, which will be heard shortly. Since 
that incident occurred the conditions under which ship- 
building material and machine accessories can be imported 
duty free are no longer left in the hands of the ministerial 
departments interested, but are determined by a com- 
mission on which shipbuilders as well as manufacturers of 
machinery and the State departments are represented. 
The object of this commission is to‘restrict imports for 
shipbuilding to what cannot be supplied under suitable 
conditions by the home industry. 


The Canal du Nord. 


The construction of a direct canal between the 
northern collieries and Paris was interrupted by the war. 
Work had only then begun on a short section, and after 
the Armistice it was expected that operations would be 
resumed, but the interest of the canal faded before the 
importance of other more urgent undertakings, with the 
result that the Canal du Nord was left toitsfate. It seemed 
to offer no real advantage in competition with the rail- 
way, which follows the same route and deals with the coal 
traffic in a perfectly satisfactory manner. Efforts have 
been made from time to time to secure Government 
support for the construction of the canal and to bring it 
within the scheme of public relief works. Further pres- 
sure is now being brought to bear upon the Government 
by local bodies interested in the scheme, and last week the 
mayors of the different localities inspected the proposed 
route of the canal, and held meetings to insist upon the 
necessity of its construction. The only comment made by 
a distinguished official of the Chemin de Fer du Nord, 
when the matter was discussed some time ago, was that 
the excavation of the canal would provide an excellent 
railway. 


‘The Convoyor ‘‘ Pomone.”’ 


The first of the twelve convoyers for the protec- 
tion of transports which were provided for in the 1931 
instalment of the programme of naval construction was 
launched this week at the Chantiers de la Loire at Nantes. 
The ‘‘ Pomone ” has a displacement of 600 tons, and its 
contract speed is 35 knots. It will have a range of action 
of 1800 miles at 18 knots, and of 700 miles at full speed. 
The armament of the new ship consists of two guns of 
100 mm. and four machine guns, as well as four torpedo 
tubes. The navy is at present providing most of the work 
at shipyards, and orders for merchant ships are meagre, 
but it is expected that the settlement of the insurance 
dispute over the ‘‘ Atlantique ” will be followed soon by 


| 
| 
} 
' 
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the putting in hand of another ship of the same name. 





British Patent Specifications. 


When an ¢ icated from abroad the name and 
address of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is 
without drawings. 


tion is comm 





Sale Branch, 25, S 
at 18. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





STEAM GENERATORS. 
420,491. June 14th, 1934.—Wasre Hear Boiters, J. John- 
son, Northumbria, Golf-side, Cheam, Surrey. 

This boiler is put forward as an improvement on the usual 
type of “ thimble ” boiler in that it has a conical water drum, 
which produces a gradually decreasing cross-sectional area for | 
the passage of the hot gases. With this arrangement, it is | 

laimed, the efficiency of the convection surface is higher, and | 
more effective than in other boilers of this type, inasmuch as the | 
area for gas, irrespective of the tube equipment, is diminished | 
as the temperature falls, thus maintaining equal entering and | 
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leaving velocities and ensuring that the whole of the heating 


increases continually as the quantity of steam discharged into | 
the drum increases, and there is a free vertical release from each | 
row of tubes. This prevents interference with the water entering | 
any particular tube by the steam issuing from the tubes below. | 
The tube A is intended to assist convection in the water drum.— | 
December 3rd. 1934. 


TURBINE MACHINERY. 


420,500. August 14th, 1934.—Water TuRBINE P.LantTs, 
Escher Wyss Maschinenfabriken Aktiengesellschaft, Escher 
Wyss Platz, Ziirich, Switzerland. 

This water turbine plant is intended to utilise comparatively | 
low heads and large volumes of water, and to be convenient | 


N? 420,500 





for export. The turbine runner A is obviously of the propeller 
type, and is arranged in a horizontal draught tube. It is carried 


by « stream-lined chamber B, in which there is gearing, &c. 


, for 
‘ Wheat a 


Copies of Specifications may be obtained at the Patent Office, | 
thampton-buildings, Chancery-lane, W.C., | 





pipe D is an air inlet pipe, and is carried through the engine 
cowling, indicated by the line F, and opens forwardly in the 


slip stream as at G, whilst the pipe E, which is an air outlet 
pipe, extends into the air intake pipe H of the carburetter (not 
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| shown) of the engine and is cut off obliquely as at J. By these 


means a definite air flow created by suction in the air intake H 


| of the carburetter is set up through the chamber in the cap C.— 


November 28th, 1934. 


TRANSFORMERS AND CONVERTERS. 


420,803. September 20th, 1934.—-Mrratitic Varour Rectr- 
FiERS, The British Thomson-Houston Company, Ltd., 
Crown House, Aldwych, London, W.C.2. 

If ordinary mereury vapour rectifiers are used on moving 
vehicles, such as electric locomotives, there is a liability for 
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vibration and jolting to ceuse the mercury to break the glass 
container. The inventors consequently mount the container A 
resiliently by means of springs B B within a vessel C which is 
floated in oil. This vessel is held in place by other springs D D 
and the outer tank may also be mounted on springs E.— 
December 7th, 1934. 


GAS PRODUCERS. 


420,456. July 10th, 1933.—Heatine CaRBONISING CHAMBERS, 
Woodall-Duckham (1920), Ltd., 136-150, Victoria-street, 
London, 8.W.1, and F. B. Richards. 

It is sometimes desired to heat vertical retorts by coal gas, by 
producer gas, or by a combination of both. When the two gases 


N° 420.456 





are in use the inventors admit the coal gas, with the air requisite 
for combustion, at A, and the producer gas at B with its pre- 





the transmission of power to the generator C. Access is 
to the chamber B through the trunk D, which is also stream- 
lined in section.—December 3rd, 1934. 


DYNAMOS AND MOTORS. 


420,260. December 11th, 1933.—CooLtinc DyNAMO-ELECTRIC 
MACHINES ON Arrcrart, The Fairey Aviation Company, 
Ltd., of Cranford-lane, Hayes; and Archibald Graham 
Forsyth, of ‘“‘ Venlaw,’”’ Burdon-lane, Cheam, Surrey. 

Aircraft dynamo-electric generators when provided with air- 
screws and exposed to the air stream so that they may be driven 
are cooled automatically, but when, as is now usually the case, 
they are enclosed within the cowling or elsewhere, a draught is 
created by means of an air inlet pipe facing the direction of the 
air flow and a suitable outlet. e object of this invention is to 
create a definite air flow. The casing A of a dynamo is supported 
by a base B and has at one end a substantially hemispherical 
cap C which constitutes a chamber enclosing the commutator 
and brushes (not shown). Leading to and from diametrically 
opposite parts of the cap C are two pipes D and E, of which the 








heated air at C. In this way two separate regulable flames 
are produced that comingle in the heating flues above.— 
Di ber 3rd, 1934. 


LIGHTING AND HEATING. 


420,392. July 19th, 1933.—ExectrricaLty HEATED APPARATUS, 
Rheinisch-Westfalisches’ Elektrizitats-Werk A.G., 38, 
Markischestrasse, Essen, Germany. 

In the example of this invention shown in the diagram the 
two heating resistances A and B can be connected by means of 
a switch C either in parallel or in series or separately between the 
outer conductor D and the neutral conductor E. Between the 
switch C and the heating resistances there is also the double- 

ole switch F by means of which the heating resistances can 

connected in parallel between the phase conductors D and H, 
irrespective of the position in which the switch C may be placed. 
If the switch F is changed over to the position illustrated by 
the two dotted lines, only the voltage between the phase con- 
ductor D and the neutral conductor is used for heating. The 
change over of the switch F to the dotted position is effected 
by the thermostats G as soon as the apparatus has reached 
the desired temperature, and the heating-up period is thus 





60 


THE ENGINEER 


Jan. 11, 1935 








ended. The thermostats may be directly heated from the 
apparatus. It is preferable, however, to employ thermostats 
which are connected in the circuit and which have the same 


heating-up characteristic as the hot body. One thermostat 


N°420,392 4 





is then preferably placed in the circuit of the resistance B, and 
a second thermostat in the line which leads from the switch 
F to the point where the two resistances A and B are connected 
together.—November 30th, 1934. 


FURNACES. 
420,458. July 24th, 1933.—Wire ANNEALING Furnaces, F. 
Kartenberg, 16, Schulstrasse, Gevelsberg I.W., Germany. 


In this process of galvanising wire or strip the wire A, coming 
red-hot from the annealing furnace, is passed through a lead 
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bath B, through stripping or wiping layers of coke and coal 
C and D, through a mass of salt E, which adheres to it as a film 
and protects it from oxidation, through a bath of “ soldering 
fluid’ F, through another mass of salt G, and then into the 
galvanising bath H.—December 3rd, 1934. 


MACHINE TOOLS AND SHOP APPLIANCES. 


420,485. April 26th, 1934.—THE MaNnvuracTURE oF METAL 
Tunes, The Tube Reducing Corporation, 292, Madison- 
avenue, New York, U.S.A. 

This invention is concerned with the reduction of tubes of 
special alloys by cold rolling. The actual reduction is effected 
by the Pilger rolls A A, which are of normal type. The tube 
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then passes through the annealing furnace B. The heating is 
effected by secondary electric currents induced in the tube by the 
high-frequency coil C, and is maintained by the radiation coil D. 
An inert gas may be introduced at E and prevented from escap- 
ing by a sand seal F. The inclined position of the furnace allows 
the accumulation of gas, such as hydrogen, within it, without 
liability of explosion.— December 3rd, 1934. 


MISCELLANEOUS. 


420,192. September 19th, 1933.—E.ectricaL SEPARATION OF 
SUSPENDED PaRTICLES FROM GaAsEOUS FLuIDs, Lodge- 
Cottrell, Ltd., of George-street (Parade), Birmingham. 

When the conductivity of the gas undergoing purification in 
an electrical gas-cleaning apparatus becomes too great, 
there is a rush of corona current to the collecting electrodes, 
and unless the potential be reduced a flash-over will take place. 
Hitherto the corona current in electro-filters has been regulated 
manually ; for example, the operator on noticing that the 
strength of the current supplied to the discharge electrodes 
increases, due, for example, to the electrical conductivity of the 
gas increasing, regulates the current back to normal. The 
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2. 


invention aims at automatically affecting regulation of the 
corona current in accordance with the fluctuations in operating 
conditions, while at the same time maintaining a constant 
potential of the corona current under varying physical conditions 
of the gas under treatment, thereby enabling the potential to 
be maintained as high as possible, in order to secure the maxi- 
mum efficiency in the operation of the electro-filter. The dia- 
gram shows an electro-filter with a pipe-shaped earthed collect- 
ing electrode A, in the principal axis of which a pipe-shaped 
regulating electrode B is arranged. This regulating electrode is 
surrounded by the discharge electrodes C constructed, for ex- 
ample, of wire. The regulating electrode B is connected to the 





pole D of a high-tension supply of variable potential, forexample, 
40 kV, while the discharge electrodes C are connected at pole 
E, for example, to a 50-kV supply. By altering the potential of 
the regulating electrode B, it is possible, without altering the 
potential of the discharge electrode C, to adjust the corona 
current to the optimum for the prevailing operating conditions. 
—November 27th, 1934. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME ‘and 
PLACE at which the meeting is to be held should be clearly stated. 








To-pay. 
Inst. oF ELEctTRicat ENGINEERS: N.-EasteRN STUDENTS.— 
Armstrong College, Newcastle-upon-Tyne. ‘‘ Recent Develop- 


ments in Illumination,’ Mr. N. H. Denholm. 7.15 p.m. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
Informal meeting, ‘‘ Automatic Railway Signalling,’ Mr. E. E. 
Pierce. 7 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
“The Launching of Ships,” Mr. J. Foster Petree. 7.30 p.m. 

MANCHESTER Assoc. OF ENGINEERS.—Engineers’ Club, Man- 
chester. ‘‘Some Fatigue Testing Machines,” Mr. J. S. G. 
Primrose ; ‘‘ Engineering Contradictions,” Mr. J. E. Dulson ; 
and “‘ Notes on Floor Spaces,” Mr. W. H. Cadwell. 7.15 p.m. 

Nortu-East Coast Inst. oF ENGINEERS AND SHIPBUILDERS. 
—At Mining Inst., Newcastle-upon-Tyne. ‘‘ Heavy Weather 
Damage,” Mr. J. Foster King. 6 p.m. 

Saturpay, Jan. 127TH. 

Inst. OF Marine ENGINEERS: Junior SrEction.—The 

Minories, E.C. Dance. 7.30 p.m. to 11.15 p.m. 
Monpbay, Jan. 14TH. 

Inst. oF Crvit ENGINEERS.—Great George-street, S.W.1. 
Discussion, ‘‘ The Perak River Hydro-electric Power Scheme,” 
Mr. Bo Manne Hellstrom ; ‘‘ The Construction of the Chenderoh 
Water Power Plant of the Perak River Hydro-electric Power 
Scheme,” Mr. W. J. H. Rennie. 6 p.m. 

Inst. or Crvit ENGINEERS : BELFAST AND District Assoc.— 
Physics Lecture Theatre, Queen’s University, Belfast. ‘‘ Pre- 
cast Reinforced Concrete and its Use on Railway Work,” Mr. 
W. F. Beatty. 5.45 for 6.30 p.m. 

Inst. oF ELECTRICAL ENGINEERS: N.E. CentrE.—Armstrong 
College, Newcastle-upon-Tyne. ‘‘ Insulation,’’ Professor W. M. 
Thornton. 7 p.m. 

Inst. oF Metats.—At 39, Elmbank-crescent, Glasgow, C.2. 
“Some Aspects of the Corrosion of Non-ferrous Metals,” Prof. 
C. O. Bannister. 7.30 p.m. 

Turspay, Jan. 151TH. 

BRITISH ASSOCIATION OF REFRIGERATION. —At Inst. of Marine 
Enginers, 85-88, Minories, E.C.3. ‘‘ The Ice Cream Industry 
of Great Britain,” Mr. L. R. M. Feltham. 6 p.m. 

Inst. oF AUTOMOBILE ENGINEERS.—King’s Head Hotel, 
Coventry. “‘A Study of Road Performance,’’ Mr. Maurice 
Platt. 7.30 p.m. 

Inst. oF ENGINEERS AND SHIPBUILDERS IN ScoTLAND.—39, 
Elmbank-crescent, Glasgow, C.2. Discussion ‘ Improved 
Methods of Presenting Ship Data,’”’ Introduced by Mr. Wilfrid 
Ayre. 7.30 p.m. 

Inst. oF MeTaLs.—James Watt Memorial Inst., Birmingham. 
“The National Smelting Works, Avonmouth,” by a Member of 
the Staff. 7 p.m. 

Royat Empire Soc.—Edward VII Rooms, Hotel Victoria, 
Northumberland-avenue, W.C.2. ‘‘ Pioneer Work by British 
Engineers.”” (i) ‘“‘ The Sydney Bridge,” Mr. Ralph Freeman ; 
(ii) “‘ Ports, Bridges, and Railways in the East,” Mr. J. Tritton ; 
(iii) “‘ Railway Development in the Colonies,” Brig.-General 
F. D. Hammond; (iv) “Irrigation in India,” Colonel H. 
Pollard-Lowsley. 8.30 p.m. 

Royat Inst. or Great Brirarn.—21, Albemarle-street, W.1. 
“Electron Diffraction and its Applications,” Professor G. P. 
Thomson. 5.15 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field, 1. ‘Intelligence Service,” Professor R. S. Hutton. 
7.30 p.m. 

WEDNESDAY, Jan. 16TH. 

CHEMICAL ENGINEERING Group.—At Chemical Society, 
Burlington House, W.1.. ‘‘ Some Properties of Fillers Intended 
for Bituminous Road Construction,” Dr. EF. Neumann. 8 p.m. 

Inst. oF AUTOMOBILE ENGrvEgRs.—Queen’s Hotel, Leeds. 
“The Utilitarian Asthetics of Automobile Body Design,” 
Mr. W. O. Pennington. 7.15 p.m. 

Inst. oF Crivi. ENGINEERS.—Great George-street, S.W.1. 
Informal meeting. Discussion, ‘‘ Methods and Organisation 
for Providing an Abundant and Cheap Supply of Electricity 
to Consumers in the Country,” Mr. F. W. Shilstone. 6 p.m. 

Inst. oF MECHANICAL ENGINEERS: N. WESTERN BRaNCcH.— 
9, The Temple, Dale-street, Liverpool. The Thomas Lowe Gray 
Lecture, ““A Survey of Ships and Engines,” Mr. Loughnan 
St. L. Pendred. 6.30 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. ‘‘ Colour 
and Colour Nomenclature,” Mr. R. F. Wilson. 8 p.m. 

Tuurspay, Jan. 171TH. 

Inst. oF ELEcTRICAL ENGINEERS.—Joint meeting with the 
Inst. of Fuel. Savoy-place, W.C.2. ‘*‘ Removal of Smoke and 
Acid Constituents from Flue Gases by a Non-effluent Water 
Process,’’ Messrs. J. L. Pearson, Ph.D., G. Nonhebel, and F. H. N. 
Ulander. 6 p.m. 

Inst. oF MARINE ENGINEERS: 
Minories, E.C. Film cae and | . 
of Aero Engines,” Mr. J. D. Pearson. 7 p.m. 

Inst. or MECHANICAL ENGINEERS: N. WesTERN BRANCH.— 
The Engineers’ Club, Albert-square, Manchester. “ Air, Swirl 
in Oil Engines,” Mr. J. F. Alcock. 7.15 p.m. 

Inst. oF MINING AND METALLURGY. —At Geological Society, 
Burlington House, W.1. ‘‘A Method for the Experimental 
Investigation of Hydrothermal Solutions, with Notes on its 
Application to the Solubility of Silica,”’ Mr. C. Stansfield Hitchen. 
5.30 p.m. 

Nortu-East Coast Inst. or ENGINEERS AND SHIPBUILDERS : 
TEES-SIDE BrancH.—At Cleveland Scientific and Technical 
Inst., Corporation-road, Middlesbrough. ‘‘ Notes on the 
Development of Tugboat Machinery during the Last Forty-five 
Years,” Mr. G. Baird. 7.30 p.m. 

WOLVERHAMPTON AND District ENGINEERING Soc.—Visit to 
works of Belliss and Morcom, Ltd., Icknield-square, Birmingham. 
2.45 p.m. 


+ 


Junior Sxsction.—The 
oe The WW, £4 + 





Fripay, Jan. 18TH. 
Inst. or Mecuanicat Enorneers.—Storey’s-gate, 8.W.1. 
Internal Combustion Engine Group meeting. Open dis- 
cussion. 7 p.m. 


Inst. oF StRucTURAL ENGINEERS: MIDLAND COUNTIES 
Brancu.—Stafford. “‘The Earthquake Resistance of Struc- 
tures,” Mr. C. W. Hamann. 7 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1- 
**Some Notes on the Sinking of Mine Shafts through Water- 
bearing Strata,” Mr. G. D. Breffit. 7.30 p.m. 

Rattway Crius.—57, Fetter-lane, E.C.4. ‘‘The Eastern 
Section of the Great Central Railway,” Mr. E. B, Woodruffe- 
Peacock. 

Royat Inst. or Great Brrrarn.—21, Albemarle-street, W.1. 
Discourse, ** Theoretical Strength of Materials and their Prac- 
tical Weakness,” Sir William Bragg. 9 p.m. 

Satrurpay, Jan. 19rH. 

Inst. or Etectricat ENcingERS: N.-Eastern STUDENTS.— 

Visit to works of Bushing Company, Hebburn-on-Tyne. 2.30 p.m. 
; Monpay, JAN. 21st. 

Inst. or AuToMOBILE ENGINEERS.—At Inst. of Engineers 
and Shipbuilders in Scotland, 39, Elmbank-crescent, Glasgow. 
“Graphite Lubrication,” Mr. H. Higinbotham. 7.30 p.m. 

Turspay, JAN. 22ND. 

Inst. oF ExtgcrricaL ENGINEERS: ScorrisH CENTRE.—- 
North British Station Hotel, Edinburgh. “ A Critical Examina- 
tion of the Present Practice relating to the Electrical Warming 
and Air-conditioning of, and the Supply of Hot Water to, the 
Larger Buildings,”’ Messrs. R. Grierson and D. Betts. 7 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field, 1. ‘‘ Some Considerations in the Hot and Cold Rolling of 
Flat Stock,” Mr. J. Selwyn Caswell. 7.30 p.m. 

WEDNESDAY, JAN. 23RD. 

Inst. or AuTomosite ENGINEERS.—Engineers’ Club, Man- 
chester. ‘‘ Graphite Lubrication,” Mr. H. Higinbotham. 
7 p.m, 

Inst. or Crvit ENGINEERS: YORKSHIRE Assoc.—Royal 
Victoria Station Hotel, Sheffield. Annual dinner; reception 
6.30 p.m., dinner 7 p.m. 

Inst. or STRUCTURAL ENGINEERS : ScoTTISH BRANCH.—129% 
Bath-street, Glasgow. ‘‘ A General Resume of Modern Archi- 
tectural Practice,” Mr. A. Wilson. 7.15 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. 
“‘Humidity, Health, and Some New Inventions,’ Mr. Charles 
L. Burdick. 8 p.m. 

Tuurspay, JAN. 24TH. 

Inst. OF StrucTURAL ENGIneERS.—10, Upper Belgrave- 
street, S.W.1. ‘* Sound-proofing Construction in Buildings,” 
Mr. T. P. Bennett. 6.30 p.m. 

SHEFFIELD METALLURGICAL Assoc.—198, West-street, Shef- 
field, 1. Dance. 7.30 p.m. to 11 p.m. 

Fripay, JAN. 25TH. 


Inst. oF ELectricaL Enorncers.—Grand Hotel, Harrogate. 


Dinner and dance. 8 p.m. 

Inst. OF MECHANICAL ENGINEERS.—Storey’s-gate, S.W.1. 
““The Care of Modern Steam Generating Plant from the Water 
Side,” Mr. R. J.Glinn. 6 p.m. 

Inst. oF StrructuraL ENGINEERS: MIDLAND COUNTIES 
Brancu.—James Watt Memorial Inst., Birmingham. ‘‘ The 
Deterioration of Reinforced Concrete,’ Mr. A. Ashworth. 
6.30 p.m. 

Junior Inst. oF ENGINEERS.—39, Victoria-street, S.W.1. 
**Some Pump Problems,” Mr. W. E. W. Millington. 7.30 p.m. 

Royat Soc. or Arts.—John-street, Adelphi, W.C.2. ‘* The 

. Industrial Progress of Mysore,”’ Mr. C. R. Rao Sahib. 4.30 p.m. 
Monpay, JAN. 28TH. 

Inst. or Crvit ENcINEERS: Betrast AnD District Assoc,— 
Physics Lecture Theatre, Queen’s University, Belfast. ‘‘ The 
Silent Valley Reservoir,” Mr. G. McIIldowie. 5.45 for 6.30 p.m. 

Inst. oF MECHANICAL ENGINEERS: GRADUATES’ SECTION. 
Storey’s-gate, S.W.1. ‘‘ Some Deduction from Available Infor- 
mation on Dust Coilecting,”” Mr. W. Lennon. 6.45 p.m. 

Turespay, JAN. 297TH. 

SHEFFIELD MetatiurGicaL Assoc.—198, West-street, Shef- 
field, 1. ‘Twenty Years’ Development of the ‘Analoid’ 
System of Analyses,”’ Mr. N. D. Ridsdale. 7.30 p.m. 

TuurRsDAyY, JAN. 31st. 

Inst. or Locomotive Enarneers.—At Inst. of Mechnical 
Engineers, Storey’s-gate, S.W.1. ‘“‘ Brakes for Streamlined 
Railway Vehicles,” Mr. W. F. McDermid. 6 p.m. 

Inst. OF Martine Encineers: Junior Section.—The 
Minories, E.C. Film display and lecture, ‘‘ The Sheffield Works 
of the English Steel Corporation, Ltd.,” Mr. C. H. Dolphin. 
7 p.m. 

Inst. oF STRUCTURAL ENGINEERS: YORKSHIRE Brancu.— 
Hotel Metropole, Leeds. ‘‘ Modern Methods of Reinforced Con- 
crete Construction,” Mr. H. H. Broughton. 7 p.m. 








CONTRACTS AND ORDERS. 





The Editor is always happy to print short announcements of 
contracts and orders in this column provided they are sent to him 
in time to have news value and that they are likely to interest readers. 





Tue Hypravuutic CouPLING AND ENGINEERING CoMPaNy, 
Ltd., of Isleworth, Middlesex, has received from the Victoria 
Falls Power Company a repeat order for variable-speed fluid 
couplings for the extensions at the Klip power station in South 
Africa. 

Ransomes, Stms AND JEFFERIES, Ltd., of Ipswich, have 
received an order from the Cape Electric Tramways for fifty 
electric trollybus chassis, fitted with combined regenerative and 
rheostatic braking. This is one of the largest single orders yet 

laced for trollybuses, and marks the first step in the change-over 
fom tramcars in Cape Town. Thirty of the chassis will be suit- 
able for double-deck and twenty for single-deck bodies. 


DanieL ADAMSON AND Co., Ltd., Dukinfield, have received 
recently, amongst other orders, one for a complete steam-raising 
and power plant, comprising one pass-out steam turbine-driven 
alternator, with surface condensing plant and auxiliaries, two 
patented super Lancashire boiler units with mechanical stokers, 
elevators, necessary fans, refuse destructor with boiler and water 
softening plant and accessories, for a large aircraft manufacturing 
company ; and a similar plant, but with three boilers, for John 
Smith, Ltd., Tadcaster Brewery, and the Tadcaster Electricity 
Company, Ltd. 

Tue Enguish Execrric Company has been awarded the 
contract for the supply, erection, and operation of the oil engine 
generating plant which will provide the complete power require- 
ments for the British Pavilion at the International Exhibition, 
Brussels, 1935. The plant will consist of two six-cylinder 
English Electric “‘ K ”’ t oil engines, each direct coupled to 
an English Electric 200-kW alternator, generating power at 
400/230 volts, three-phase, 50 cycles. The plant will include all 
the associated switch and control gear and engine-room acces- 
sories. The power station itself will be operating within the 





main Exhibition Hall and will be in full view of visitors. 








